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TO THE 
Right Reverend Father in GOD 


NICOLAS 


Lord BISHOP of 


CHESTER 


My LORD, 

HAT Ipreſume to lay a Book be- 
fore Your Lordſhip, which bears 
ſo mean a Name 2s mine in the 

Title-Page , might want a berrer Apology 
than I could make, were there not likewiſe 
the Illuſtrious Name of that juſtly cfteem'd 
and moſt Famous Author, the Honourable 
Mr. Byyle before it. 

For were the following Sheets, entirely 
the Produdts of my weak Endeavors only ; 
I ſhould think ir no ſmall Piece of Vanity 
to hope for Your Lordſbip's Notice, and 
much more to expect your Patronage : Bur, 

* "A 4 | ſince 


— — — —_———— «9 25y8 Tz Ot as br at ie a LI 


_——— Pr * * \ WAY wh. =» T_ 0 


TO THE 
Right Reverend Father in GOD 


NICOLAS 


Lord BISHOP of 


CHESTER 


M LORD, 

HAT Ipreſume to lay a Book be- 
fore Your Lordſhip, which bears 
ſo mean -a Name 2s mine in the 

Ticle-Page , might want a berter Apology 
than I could make, were there not likewiſe 
the Illuſtrious Name of thar juſtly cfteem'd 
and moſt Famous Author, the Honourable 


Mr. Byyle before ir. 
For were the following Sheets, entirely 


the Produdts of my weak Endeavors only ; 
I ſhould think it no ſmall Piece of Vanity 
to hope for Your Lordſbip's Notice, and 
much more to expect your Patronage : Bur, 

*A4 ſince 


fince the Honourable Author' s Works have 
Tufficjently regorimended [themſelves to 


the Learned World; - and _ mere | cſpcg+ 
ally ro choſe that are moſt Eminent for 


Et ; nat but ak 
fro, geting 
Your good Eſteem ; and therefore, ſho 

I endeayour al Exconiian. of: fo Ly 3 


Man, by way of Apalogy, fog my, preſent 


Preſuwptiqd, 1 ſhoulg” buriled Your Lord- 
ſhip (ee, that all I can ſay of ſo Eminent 42 


Perſon, would come far ſhortiof clic Eftecm 
Yeu'thayefar him already : Nox char I gan 
pretend! to know Your. Lord/oig's Seati- 
ments:in any Particulge, any further, than [ 
way preſume to gycls, by the Notion | 
bave of Your Lordſhip's Eſtcema for Learns 
jog and Learned Men. 


But tho' the Name of Mr, Boyle may be 
kufficieat £o recommend the Honourable 
Awthor's-Works t9 Your Lard/bip, and the 
rf of the-Loarngd. World ; yer if Your 
Lned(big wel. 'be:\pleaſcd tocondeſcend ro 
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me, that Your Lordfbip 'is, pleaſed to Pa- 


& Iran, who hath the good. Forms 
t9 Coodalk them .inco the, World, aud 


ey TONE 
t have the Honour: to be Jutorthe Auahor 
and Serviccable tp the World; Bur much 
moxe,'that 1; have. at the Game time, ſo Fav 
rourgble an Opperunicy of expreling @y 

-itude for the Favours which Your Lerd% 


hip hath already boon pleaſed $0 beſtore an 


4— Or tags I 9s; 
becauſe Your £4rdfbip's ; and; which any! 
wich them « double Obligation of Grati- 
tude ; the One x0 Your Lordſhip andthe: 


| Other to my. good Friend and: Worthy Par: 


tron Nr. Rebert Avgell, to-wham'] am in6- 
nitely Obliged for X our Zord/bip's:Favour, 


OST CA Your 
Los: 


"Burr will aor-be zhe. only Happinels to 


froniZzec 
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 rronite my pecſent Undertaking ; bur it 
pry pr enmrtengran we: 


Candid Acceptance by the World, who 


will pur a higher Value upon theth, 
for Pade Lordfhig's Favourable Approby- 


tion. 


| Indeed, were it Generally receiv'd and 
agreed 'on, what ſome People hold, viz. 
That Philoſophy is prejudicial to Religion; 
I ſhould have more Reaſon to beg Your 
Lordſbip's Pardon, than Your Patronage; / 
ſince it muſt be in Vain to hope, that One, ! 
who" promotes the Latter, by InſtruQtive  ; 
Dodtin ; and what is more, an Exam- 
plary Life ,' to be imitated, but nor paral- 
lell'd-; ſthould encourage any thing , that 
may be of Diſlervice to that : But I need 
not tell Your Lordſbjip, that the Honoura- 
ble Author bath made it appear , That we 
may (carch into Efficiext Cauſes , without 
denying the. All-Wiſe Author of Created 
Beings, his juſt Attributes : For, whoever 
diligently ſearches into Effcient Caſes, can- 
not. bur diſcern the Neceſſity of an Omai- 


potent 


/ 


The DEDICATION. 


cent Creator, who firſt eſtabliſh'd the 
ws of Nature, and gave them their due 
mits ; and our Author having made it 
dent, that _—_— themſelves, dire us 

Final Cauſes 4 and confequently rather 
poſe and incline a Man, than hinder him 
dm being a Good Chriſtian; your Lord- 
p needs no ocher Inducements to pro- 
dre It, 


And indeed, were [ not latisfy'd, that 
eſopby, if rightly made ule of, by the 
Qs it hath upon my Self, did ngt en- 


Me the more to diſcern rhe Shortneſs 
the Urmoſt Artainments of Finite Ca- 
ities, and to adore what I cannot com- 
hend; 1 ſhould be ſo far from deſiring 

our Lord/tip's Patronage, that I ſhould 
_ rooppole it my ſelf, rothe utmoſt 
my Weak Endeavours : And were it gat 

> ſoon to make Your Lordſbip Promiles, 
fore I have qualify'd my Self to write 
yy thing of my own, worth Your Lord- 
ip's. Notice, I ſhould not be backwards 
> ſay, That 1 may in a ſew Years, thew 
that 


4 ww 


The;DEDICATION. 

"*  thacit will afford us no ſinall Light ine 
plaining the Moſaick Creation, ia dire 
us to frame {ame faint Ideas ofthe Meth 206 
by which the Omnipotcat Fiat brought the 
World to what it now is, and to prc 
the Works of the Omaipotent Creme, 
Hiſtorically deljver'd by Meſes, conſe 
with Philoſophy. 


But I am afraid, that, endeayouring tt 
make an Apology for this .Nedication, 
ought ro make another, for having | 
roo tedious already ; fince Your Lordſhip 
own Judgment , will fatisfic You of the 
Uſefulneſs of Philoſophy; and ſince that 


Conſideration is enough to Induce Youu 
encourage it. 


_—— ea 
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Yet I cannot perſwade My ſelf, fo for 
to paſs by this Opportunity of expreſling 
my Graticude to Your Lordſhip ; nor can| 
forbear refleing on my own Happinel 
under Your Loig's Patrohage: rd 
no one better underſtands, how to ence 
rage the Endeavours of thoſe, that make In 
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ements in Knowledge their Aim, than 
hoſe rthar are moſt intimately acquainred 
th it, ahd than Your Lordſbip; So it is 
2 equal Happineſs to be under the Prote- 
Yion and Favourable Eye, '6f a Patron (6 
eſirable £ Neither is it any Vain Opinion 
baye of my own Merit, that makes 'me 
tink my (elf Happy undcr fuch a Patron, 
ur rather the Senfe of ry owir Weakneſs; 
br could 1 perfiyade my felf thar I deſery'd 
Your Lordſhips Favour, Or the Favour of 
ie Others, borh Eminent'#d Learncd, to 
OM [ am oblig'd + 1 rwuſt be very vain 


-But notwithſtanding the Seriſe I havo 
f my own Weakneſs, Your, Lordſhip's 


Favour will ehcogrige me to-improve the 
ſmall Talent- I have, Gree: it+4be: Search 
of Truth, Is 


- Ef aliquid prodire tenus, fi nou datur 
mtr 4. pM tao 
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The DEDICATION. 


But My. LORD, the World, who a 
wont to find in Dedications, the Ch ters 
of their Patrons, may wonder chat | ha 
declin'd the Uſual Method, ſince any « 
that knows Your Lordſhip catinot want 
terials for a Charater, that might be of 
to the World, in ſetting them a Good Pat 
tern to imitate : Yer ſince Your Lordſbip's 
ChargRer would be drawn amils by ſo meas 
a Pen as Mine; I would rather be though 
out of the Common Road, than miſtake 


. in_ it; ſince any Body that knows what 


Character belongs to a Truly Apeſtolical Bi 7 
ſhop, is not unacquainted with Your Lord-} 
ſhip's + Thercfore ſince rio' Excomiums cat 
add to that which can only be augmented 
'by a Continuance of Your Life ; the Fear 
of Mifrepteſenting, is the Reaſon I decline 
it. 


Butnoctotake up too many of Your Lord: 
ſhip's pretious Minutes, which are always Im» 
ploy'd in doing Good, and promoting Chr 
ftianity in it's Original Stream ; thgt __ 

Lor 


The DEDICATION. 
dſhip may live long, for the Honour of 
ie Church, and the Good of thoſe that are 
nder Your Care, is not only the Wiſhes of 
zoſe that think themſelves happy under the 
\ſpeion of Your Lordſbip ; but more par- 
uly of, | 


My LO RD, 
Tour LORDSHIP's 
Mofi Dutifud, th 
Meft Obedient 


Servant, 
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THE 


WORKS * 


Of the HONOURABLE 


ROBERT BOYLE, Eſq; 


EPITOMIZED. 
CHAP... 


Confiderations and Experiments concerning the 
- Origin of Forms and Qualities. 


HAT. before I deſcend to & more The Divi 
particular Conſideration of the Do- fo of hit 
ctrin of Forms and- Qualities, | may = 
premiſe ſome General Apprehett- 

fions of the Do&rin , to be collated” with, 
and tv be either confirm'd, - or diſprov'd by 
what follows of Particular Forms and Qualities ;, 
Twill, at the Entrance, give you a ſhort Ac- 
at of our Hyporh+ſi:, compriz'd in the _— 
wing/ Particulars, We teach then (but 
withont peremptorily _—_ it) 


I. That 
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Of the Origin Book 1. 


L_—— 


Matter De= [, That the Matter of all Natural Bodies is 


the ſame, Namely, a Subſtance Extended, Divi- 
ſible and I \— vp 


Motion the JI, That ſince there could be no change in 


# Uni- 
wer ſe. 


<0D's 


110% ' of. 
Things 


Matter, if all its Parts were perpetually at reſt 
amongſt themſelves, to diſcriminate the Carho- 
lick Matter of the Univerſe, into a Variety of 
Natural Bodies, it muſt have Motion in ſome or 
all its Parts, which Motion muſt be variouſly 
determined. 


And though it is manifeſt to Senſe, That 
there is Local Motion in Matter, yet Motion 1s 
not congenite to Marrer, nor coeval with it, . 
Local Motion being not included in the Nature 
of Matter, which is as much Matter when at 
reſt as in Motion: And though it be hotly diſ- 
puted, How Matter came by that Motion, by 
thoſe who acknowledge nat an Author of the 
Univerſe; yet, ſince a Man is not the worſe 
Nasralift, for not being an Atheift, we allow 
that the Origin of Motion in Matter is from 
GOD; and that, ſince it is unfit to be believ'd, 
that Matter in Motion left to it ſelf, ſhould ca- 


abs by ſually - conſtitute this Beautiful and Order! 


Warld, it is not amiſs to think, That the Wiſe 
Author of Thiogs gvided the firſt Motions of 
the ſmall Parts of Matters ſo, that they might 


vene after a Manner ma en to compoſe 
the World, and eſpecially did contrive thoſe 
urions and Elaborate Engins, the Bodies of 
Living | Amanals, ling moſt of them _ 
ower of propagating their Species. But to 
by. ſach Notions, I ſhall —— to. what re- 


mains requiſite to explicate the Origin of _ 


F 


Chap. [. Of Forms and Qualities. = 


and Qualities, as ſoon as I have taken Notice, 

That Local Motion ſeems to be indeed the Princi- 

pal among#t Second Cauſes, and the Grand Agent 

of all that happens in Nature; Bulk, Figure, Reſt, 

Situation an, Texture, being the Effects of Mo- 

tion, or the Conditions and Requiſites, which 

Modihe the Operation, as in a Watch, or Key, 

it is Motion that makes all the other Requilites 

uſeful. { 
III. That Matter being Naturally by a va» _ Motion, 

riouſly determined Motion, divided into Parts, gue” 

each of thoſe Parts muſt needs have a peculiar cre Pri 

Size and Shape : So that there are three Eſſen- 757, 


Hons 


tial ah” pr wok or Primary Aﬀettions of the Mater. 
Parts of Matter, Magnitude, Shape, and either 

Reft or Motion ;, the two firſt of which may be 

call'd Inſeparable Accidents : Inſeparable, becauſe 

Bodies extended and finite, cannot he devoid of 

a Determinate Shape; Accidents : becauſe that 
whether Phyſical Agents may have a Power to 

alter the Shapes, or ſubdivide Bodies or not, yet 
mentallythey may do both without deſtroying the 

Eſſence of that Matter. 

Whether theſe Accidents may be calPd the Whether 
Modes, or Primary Aﬀections of Bodies, to di- {ve & in 
ſtinguiſh them from thoſe more compound Qua- jiies ane 
lities (as Colours, Taſtes, and Odours) or the Accidents, | 
Conjundts of the ſmalleſt Parts of Matter, I ſhall - neg hong 
not now determine; only one thing which is them 
taught by the Modern Schools concerning Acci- 
dents; Namely, That there are in Natural Bo- 
dies Real Qualities, and other Real Accidents, 
which are no Modes of Matter, but Eatities di- 
ſfin& from it, and which may exiſt ſeparate from 
all Matter, To clear this Point, we muſt take 

A 2 Notice, 
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Notice, That Accident is uſed in two ſeveral 


Senſes; for ſometimes it is oppoſed to the fourth 
Predicable (Property) and is defined, That which 
may be Preſent or Abſent, without the Deſtruttion of 
the Subjeft ;, as a Man may be ſick or well, yet a 
Man: And this is calld Accidens Predicabile, 
to diſtinguiſh it from what they call Accidens 
Predicamentale, which is oppoſed to Subſtance ; 
and as Subſtance is commonly defined to be a 
thing that ſubſiſts of it ſelf, and w the Subjett of 
Accidents ;, ſo Accident is ſaid to be 1 cujus efſe 
ef ineſſe: And therefore Ariſtotle, who uſually 
calls Subſtances %7m, Entities, calls Accidents 
ewr& 21m, Entities of Entities, theſe needing a 
Subjet of Hrhefion. And weare likewile to take 
Notice, That, according to them, Thar is ſaid 
to be ina Subjeft, which hath theſe three Condi- 
tions; That however it U) be in another thing, 
(2) is not in it as a part, and (3) cannot exift ſepa- 
rarely. This premiſed, it will appear eaſily, that 
if they will not allow theſe Accidents to be Modes 
of Matter, but Entities really diſtin& from it ; 
they make them indeed Accidents in Name, but 
repreſent them under ſuch a Notion, as belongs 
only to Subſtances, the Nature of a Subſtance con- 
4tiſting in this, that it can ſubſiſt of it ſelf, So 
that we may conſider, when a Bowl runs along 
or lies ſtill, that Motion or Ret, or Globous Fi- 
we, are not any parts of the Bowl, nor real and 
yſical Entities diſtin& from it, but certain 
Modifications, and ſeveral Capacities ia relation 
to the Matter of that Bowl. 


An 


Chap.l. Of Forms and Qualities. 


An Excurfion about the Relative Nature of 
Phyſical Qualities. 


UT becauſe this Notion about the Nature c_ 

of Oualities may be of ſome importance,.I = _ 

ſhall illuſtrate it a little further. We may con- {ar Moditi, 

ſider then, That whoever was the firſt Inventor *** 

of Locks and Keys, they both conſiſted of a piece 
of Iron, of a determinate Figure; but in.reſpedt 
of the Congruity betwixt' the Wards of the 
Locks, and thoſe of the Keys, they each of them 
obtained new Capacities; it being a peculiar 
Faculty of the Key to unlock, as of the Lock 
to be unlocked by it; yet by theſe new Attri- 
butes, no real or Phyſical Entities were added, 
either to the Lock or Key: ſo thoſe Qualities, 
which we call Senſible, tho? by virtue of a Con» 
gruity or [ncongruity in point of Figure or Tex- 
ture to our Senſories, the portions of Matter they 
modihe, are enabled to produce various Effects, 
upon whoſe account we make Bodies to be en- 
dued with Qualities, yet they are not 1a thoſe 
Bodies any real diſtin&t Entities, or diftereat 
from the Matter it ſelf, furniſhed with ſach a de- 
terminate Bigneſs, Shape, or other Mechanical 
Modifications. It is reckoned amongſt the pria- 
cipal Properties of Gold, that it is diſſoluble in 
Aqua Regis ;, and if one ſhould invent another 
Menſtruum, that wiil in part diſſolve pure Gold, 
yet the Nature of Gold is not at all different now, 
trom what it was before cither of thoſe AMen- 
ftruums were invented, there no new real En- 
tities accruing to it, without the Iatervention 
: A 3 of 
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of a Phyſical Change in the Body it ſelf, by the 
Addition of theſe Attributes. 

There are ſome Bodies neither Carhartick, nor 
Sudorifick, with ſome of which Gold, being em- 
bodied, acquires a Purging Virtue, and with 
others Ds aphoretick Qualities; and Nature her ſelf 
doth, either Artificially, or by Chance, produce 
ſo many things, that have new Relations unto 
others : And, Arr eſpecially aſſiſted by Chymiſtry, 
may, by variouſly diſſipating Natural Bodies, or 
compounding either them or their conſtituent 
Parts with 'one another, form a multitude of 
new Productions,which will be able each of them 
to cauſe new Effects, either immediately upon 
our Senſories, or upon other Bodies, whoſe 
changes we are not able to perceive; ſo that no 
Man can know, but that the moſt Familiar:Bodies, 
may have a multitudeof Quilities, that he dreams 
not of; and a conſidering Man will hardly ima- 
gin, That ſo numerous a crowd of real Phyſical 
Entities can accrew to a Body,whilſt in the fade- 
ment of all our Senſes it remains unchanged. 

Again, Glaſs beaten is commonly reckoned 
amongſt Poyſons,; which deleterious Faculty is 
no ſuperadded Entity diſtin& from the Glaſs, 
but depends on the ſharp Points and cutting 
Edges of the Fragments, which by Mechanical 
Aﬀettions, cut and wound the Membranes of 
the Stomach and Guts ; from whence follow 
great Gripings and Contorſions, and often a 
Bloody Flux by the Perforations of the Capillary 


Veſſels, and horrid Convulſions by the conſent 
of the Brain and. Cerebellum, as alſo great Drop- 
ſies, occaſioned by the loſs of Blood : And that 


thoſe Effects depend on the Edges and Points 4 
rene 
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the Fragments, appears, becauſe when the Guts 
are ſufficiently lined with Slime, or the Cor- 
puſcles of the Glaſs are gronnd fine, they paſs 
without damage along with the Execrements. 

And this may put us in mind, That the Mul- 
tiplicity of Qualities, in the ſame Natural Bo- 
dies, may proceed from the bare Texture, and 
other Mechanical Aﬀettions of its Matter : For 
every Body is to be conſidered not barely as an 
entire diſtin Portion of Matter ; but as it is @ 
Part of the Univerſe, placed amongſt a great 
number and variety of otherBodies,upon which it 
may AQ,and by which it may be Acted on,in ma- 
ny ways, which are falſly thought to be diſtin& 
Powers or Qualities in the Bodies, by which thofe 
Actions and Paſſions are produced. And every 
Portion of Matter thus conſidered a few Mecha+ 
nical Aﬀettions are ſufficient to diverſify it from 
other Bodies: As ina Watch, there are a great 
, many Qualities; as to ſhew the Hours, to ſtrike; 
to give an Alarm, or to ſhew the Ape of the 
Moon and Tides; yet theſe are all to be attri- 
buted to the determinate Shape and Texture of 
the Parts of it, and the Motion of the Spring. So 
the Sun hath a Power to harden Clay, and ſoften 
Wax, to melt Butter, and thaw Ice, and a great 
many more, which ſeem contrary Effects ; 
yet theſe are not diſtin Faculties in the Sr, but 
the ProduQtions of Heat diverſify'd, by the dif- 
ferent Textures of Bodies it chances to work 
upon. 

And thus much (Pyrophilus) may ſerve to,re- 
move the Miſtake, "That every thing Men are 
wont to call a Quality, muſt needs be a Real and 
Phyſical Entity. To conclude this Excarſion, | 
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Poſture, 


Order and 
Texture Se- 


ſhall add this ſhort Advertiſement, That to make 
what have declared more intelligible, I have ra- 
ther done it by Examples, than Defigitions ; the 
latter 7 go. "a difficult, becauſe of the diffi- 
culty of aſſigning the true Genus's of Quali- 
ties. And, 

Here it may not be amiſs to take Notice, That 
Ariſtotle himſelf does not only define Accidents, 
without ſetting down their Genus ; but when he 
comes to define Qualities, tells us, *I hat Quality 
is that by which a Thing 1s fajd to be @uals ; 
which is to define the Thing by the Same, without 
denoting its Genus; for 'tis ſuppoſed to be as lit- 
tle known what Quals is, as what Qualitas. Be- 
ſides, *tis a Doubt whether it be not as falſe as 
obſcure; for to the Queſtion Qualis res ef, An- 
ſwer may be made out of ſome, if not all of the 
other Predicaments of Accidents. 

IV. Beſides the foremention'd Primary Afe- 
fhons of Matter, viz.” Motion, (or Reſt) Bulk 
and Shape; which a portion of Aarrer liagly by 
it ſelf muſt have; if all the reſt of the Univerſe 
were annihilated, there being now in the Uni- 
verſe multitudes of* Corpuſcles mixed together, 
there ariſe two new Accidents, or Events: The 
one relates to its Poſtxre, in reference to the Boy 
dies about it (whether erected, inclined or hori- 
zontal) and the manner of thoſe Bodies in refe- 
rence to each other, which may be called Order; 
as Ariſtotle in his Metaphyſics recites this Ex- 
ample, from the Ancient Corpuſcularians. A and 
N differ in Figure, and A N, and N A in Order ; 
Z and N in Sunation ;, and Poſture and Order in- 
deed ſeem both reducible to Sirzartion. And, 
laſtly, when theſe Corpuſeles do ſo convene, as to 

| make 


Ce 
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make up a Body; the Dif] tion and Contri- 
vance of Parts in the whole, may be called the 


Texture Of it. ; 
V. We are to conſider, That the Bodies of Cvwwr:,fc. 


Senſible 8nd Rational Beings, being endued with Qualne 
ſeveral Senſes, adapted ſo, as to receive from 
without various Impreſſions, according to the 
Diverſity and peculiar Textwre of each Part; theſe 
Impreſſions being falſly imagined to proceed 
from real Qualities, inherent in thoſe ſeverab Ob- 
jets, have been ſignify'd by ſeveral Names, as 
Heat, Colour, Sound, Odour,together with a vaſt 
variety of each, as ſo many Species,to be rank'd un- 
der theſe Genuits; which really depend on the Fi- 
gure, Shape, Motion, Texture, and the Man- 
ner in which theſe Bodies, differently modify'd, 
varioully aftect the Senſes. 

VI. But here is one Diſficulty to be removy'd, 
which is, That beſides the Senſible Qualities, evi- 
dent in-Relation to our Senſes, they have an ab- 
ſolute Being-irrelative to us; ſince they do not 
only Operate upon our Senſes, but other inani- 
mate Bodies. To clear which, I have ſeveral 
things to repreſent, | 

1. That there are Simple, and more Primitive Bur $-- 
Aﬀetiqns of Matter, from whence theſe Secon- 7777"), 
cory __ do proceed, and on which they Marrer. 

epend. 
2. The Knowledge we have of the Operations 
| ef Bodies, procceds from ſome Senſible Quality, 

or ſome more Catholick Aﬀettion of Matter ; as 
Motion, Reſt, or Texture , generated, or de- 
ſtroy'd in one of them. | 

3- Weare to conſider every diſtia&t Body that 
afteQs our Senſes, not as a bare Lump of Matter 

(s 
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of that Bigneſs and outward Shape that it ap- 
pears of, moſt of them having their Parts cu- 
rioully contriv'd, and in Motion too. And like- 
wiſe we are to conſider the Univerſe that ſur- 
rounds us, as a great Engine, with no Vacuity,or 
no conſigerable one betwixt its Parts ; and the 
Actions of Particular Bodies, are not to be eſti- 
mated, as if two Portions of Matter of their Bulk 
and Figure, were plac'd in ſome Imaginary Space 
beyond the World, but as ſituated in the World, 
as now conſtituted, and their Actions liable to 
be promoted, or hinder'd, or modify'd by the 
Actions of other Bodies about them ; for it is not 
giving of a Concave Speculum, that Figure, that 
enables it to burn Wood, or melt Metals; but 
the Sun-Beams thrown together into a Point, by 
the help of that Concavity. And to ſhew how 
various and different Effects the fame Action of 
a Natural Agent may produce, according to 
the ſeveral Difpoſtions of the Bodies it works 
upon, we _ conſider, That tho” in two Eggs, 
the one Prolifick, the other Barren, before Inc«- 
bation, the Senſe can diſtinguiſh no Difference ; 
yet their internal Diſpoſition is ſo different, that 
if they be both 'd to an equal Degree of 
Heat, the one will be chang'd into a putrid Fetid 
Subſtance, and the other into a Chick, furniſh'd 
with a variety of Organical Parts of very cu- 
rious Texrures. 

_ 4- I grant that Bodies may have thoſe Qua- 
lities we call Senſible, tho? there were no Animals 
1n the World, every Bedy having ſuch a Diſpo- 


. fition of its Conſtituent Corpuſcles, which duly 


apply'd to the Senſory. of an Animal, would pro- 
duce a Senſible Quality, which another would 
not. 
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not. So that if there were no Senſitive Beings, 
thoſe Bodies that are now the ObjeRts of our 
Senſes, would be but Ds/poſaively endued with 
Colours, and the like, and A#zaly only with 
thoſe more Catholick AﬀeStions of Bodies, Figure, 
Motion, Texture, &c. To illuſtrate which, we 
may conſider, That, tho” an Eccho is ſuppos'd to 
be a Peculiar Facnlty, in the Rock, yet it is no- 
thing but a Repercuſſion, and the undulated Mo- 
tion of the Ar, reverberated by that Rock, which 
— upon the Ear, cauſes ſuch a Senſible Qua- 
ty. 

5- The Senſible Qualities, which are acquir'd 
by the Attion of one Body on another, are no 
otherwiſe produc'd, but by ſome Local Motion 
ot Parts, or ſome change of Texture produc'd 
by that Motion: For,when a Pin,by a Diſſolution 
of the Continuity, cauſes Pain,that Pain is only a 
Conſequent of its Motion, which ſuperadds no real 
Quality to the Pin,which it had not before : And 
therefore I ſhall intimate, That when for ſhortneſs 
of Speech, I make uſe of the Word Qualities, I 
would be underſtood to mean them ina Senſe ſui- 
table to the Doctrin above-mention'd. As when 
I would fay, Roughneſs is = to offend and grate 
the Skin, I would mean, That a File or other 
Body, by having upon its Surface a multitude of 
hard, ard extant Parts of an Angular or Sharp 
Figure,is qualify'd to cauſe the mention'd Effect. 


Of the Nature of a Form. 

VII. We may now conſider further, that cer- 
tain conſpicuous Accidents being aſſociated into 
Bodies ; thoſe Bodies are diſtinguiſh'd by _—_ 
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and Species, as they are referr'd to a more Com- 
prehenſive ſort of Bodies, -or to a narrower $9 
 Cies, Or Individuals: As amongſt Foſſils, the Supe- 
rior Genus comprehends both Metals, Stones, &«, 
- each of which Concretes, in reſpect of that Gen, 
"7 are. Species, comprehended, as they are Foſils, un- 

. der that Superior Genus. | 
Now when thoſe Accidents, which are Eſſea- 
7 tially requiſite to compoſe a Body, of this or that 
9 Kind, are united ; the Texture of that Body is 
£ call'd the Form : which, tho' ſome think to be a 
kind of Soul, which, when united to a Natural 
Body, aQts in it, by virtue of ſeveral Qualities in- 
| herent in that Soul, yet, really, it is nothing di- 
| ſtin& from thatMatter,but only ſuch an Agrecable 
þ Convention of Accidents, as by common Con- 
ſent, are reputed ſufficient to make a Portion of 
Univerſal Matter belong to this or that Deter+ 
minate Genes, Or Species of Natural Bodies. And 
thoſe Qualities in Bodies, which are uſually aſcri- 
bed to the Subſtantial Form, do not proceed from 
any Real Subſtance diſtin& from Matter, but a 
Convention of thoſe. Primary Mechanical Aﬀe- 
tions of Matter before-mention'd ; viz. Bulk, 
Shape, Motion or Reſt ; and the Texture thence 
Reſulting, which is the Form, or Eſſential Modi- 
e fication; which Convention of Accidents are ca- 
pable of ing what we uſually aſeribe to 
a Form, {ince they are ſufficient to diſcriminate 

it from all other Species of Bodies. 

The Efefis And ſince the Form of a Body by ſome is aſ- 
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«ors ſerted to be the Principle of its Operations, it 
_ may not be amiſs here to take Note, bat be- 
tides thoſe Operations, that proceed from the 
Eſſential Modification of the Matter, the Body. 

| being 
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being conſidered per modum #nius, as one entire 
Agent, it may have ſeveral other O 10ns in 
Reſpedt of the Particular Corpuſcles of which it is 
compos'd ; as in a Watch, belides thoſe things 
it does aSa Watch; the ſeveral Conſtituent Parts 
of it, as the Springs, W heels, &c. may, each have 
their peculiar Attributes,as Bulk, Shape,&c. upon 
the Account of which it may do ſeveral things 
beſides what it performs as a Watch: And if the 
Effes of thoſe Corpuſcles of which Bodies are 
compos'd are ſometimes ſo Prodigious ; as for 
Inſtance, the Effets which Fire produces by its 
Heat, we need not wonder that ſuch great things 
. may be done, as we ſometimes ſee by ſeveral 
Adive Qualities convening into one Body; fince 
we ſce Engines perform very ſtrange things, by 
virtue of thoſe Accidents, viz. the Shape, Size, 
Motion, and Contrivance of their Parts. 


Of Generation, Corruption, ad Alteration. 


VIII. Having thus according to our Hypotheſis 
ſhewed what is meant by a Form,it remains that we 
explain, what 1s to be underſtood by Generavion, 
Corruption, and Alteration. In order to which 
we are to conſider, 

1. That there are ſome Particles of Matter ſo Conſiders 
ſmall, that tho? they be Menraly, or by Divine 7%; "7 
Ommipotence, divilible, yet are ſcarce Actually the Defrin 
divided by Nature ; which in that reſpe& may # S-nera- 
be call'd Minima Naturalia. —_—* 

2. I hat there are Multitudes of Corpuſcles, con- 
ſiſting of a Coalition of ſeveral of theſe Minima 
Naturalia, whoſe Bulk is fo ſmall, and Aadbe- 
ſion {6 cloſe, that tho” not abſolutely indiviſible 

into 
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into the Ainima Natwralia, yet very ſeldom are 
aQually divided; and theſe are the Seeds or imme: 
diate Principles of many ſorts of Natural Bodies, 
as Earth, Water, &c. 

3. That both the Minima Nataralia, and thoſe 
Primary Cluſters reſulting from the Coalition of 
them, having their determinate Bulk and Shape; 
when theſe are united,the Size and Shape by their 
Juxta-poſition mult be often altered, and often- 
times their Tendency in and to Motion vary'd; 
which Accidents will alſo happen when they are 
diſ-joyn'd, by which Unions and Separation of 
Parts, the Size and Shape being variouſly altered, 
they are accordingly adapted to ſeveral Pores, 
upon which Account they have different Effedts 
opon ſeveral Bodies. 

{ 4+ That whea ſeveral of theſe Corpuſcles are 
aſſociated, and put into Motion, that Motion will 
uce great Alterations, and many new Qua- 

ities in the Bodies they compoſe; as Air 
ſwiftly moved, is calld Wird, and feels colder to 
the Touch ; and ro rubb'd againſt Wood, feels 
warm. ' But beſides theſe Inviſible Alterations, 
there are ſeveral which are viſible ; as when the 
Particles, by knocking together, are broke and 
diſ-joyn'd, and by that means acquire new Forms, 
their Bulk and Figure being altered, and the Tex- 
rare and Interſtices of the Parts being alſo vary'd: 
Thus Water froze, acquires Firmineſs, and loſes 


its Tranſparency ; and 441k, by a languid inte- 


ſtin Motion of its Parts, in hot Weather, turns 
into a thinner Liquor, and into Crean, which 
agitated in a Chwrn, turns to an Oyly Subſtance, 
and a thin fluid. So Frazer, by being bruiſed, loſes 
ts Colour, Taſte, Smell, and Confiſtence LI 
"whence 
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whence it appears, that Motion is not only the 
Grand hw in Altering, but Compoſing and 
Conſtituting the Forms of Bodies. ; 

5- And that ſince the Qualities of Bodies are 
derived from the Size, Shape and Motion, and 
the Texture, or Eſſential Modification of the 
Parts of Matter., we need not deride the Ancient 
Artomiſts,for attempting to deduce Generation and 
Corruption from the oiſnems x} Ndxeuns, the Con- 
vention and Diſſolution, and their Alterations from 
the Tranſpoſitions of their Atoms; tho? I believe 
they all three are concern'd in Generation, as well 
as Corruption and Alteration. RE hc FR TR 

Theſe things premis'd, our in of Gene- . 
ration, Corr Bs and Alteration may be compri- up 
z'd ina few Words; for when there is ſuch a whe:. 
Concurrence of Accidents as are requiſite to con- 
ſtitute any determunate Speczes, ſuch a Species 1s 
ſaid to be generated; in which Action no new 
Subſtance is produced, but that which was Preex:- 
ſtent obtains a new Manner of Exiſtence, or new 
Modification ;, which is evident in the making of 
a Watch, where the yp = on ſame, _ ſe- 
parate, as when joyn'd, only the Union in re 
of the whole, makes a new Body of a —_— 
Modification : And when that Union of Acci- 
dents, which denominates a Body generated, is 
deſtroy'd and diſſoly'd, that Body, loſing its 
Eſſential Modification, is ſaid to be corrupted ; 
for as a Warch is faid to be made, whea its Parts 
are put together ; ſo when they are again dif- 
plac, it is ao longer call't a Warch. 

Hence we may learn to underſtand that Ariom, 
[ns anins eft Generatio alterius; & e& contra; 
for whea thoſe Accidemrs which make one Body, 
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Purrefa- 
Qion what. 


are by any means altered, it loſes that Denomi- 
nation, and being modify'd anew puts on ano- 
' ther Form, and becomes a Body of another Kind. 

And here before we wholly leave off the Con- 
fideration of Corruption, it may not be amiſs to 
take Notice, That Putrefattion is but a peculiar 
kind of Corruption, where the Texture of Matter 
is more ſlowly altered; than in Corraprion in a 
ſtri& Senſe; and alf®, that all the Eſſential Qua- 
lities are not deſtroy'd. 

And here it may be ſeaſonable to take Notice 
alſo, That tho* the Form of a Body depends on its 
Eſſential Modification, yet it ſeldom happens, that 
a Body acquires no other Qualities, than what 
are eſſentially and abſolutely! heceſlary to deno- 
minate its Species; ſince in moſt Bodies it falls 
out, that there are ſome Qualities, which whe- 
ther abſent or not, don't efſentially change the 
Subject ; the Acquiſition or loſs of which is call'd 
Alteration (or by ſome Mutation ). Generation and 
Corryption, depending on an Acquiſition or Loſs 
of the Eſſential Qualities of a Body, 

But to conclude this Theoretical Part, let us re- 
fle& briefly on the Fruitfulneſs of this Mechan:- 
cal heſis1 For, according to this Doarin, 
the World we live in is not a moveleſs indigeſted 
Maſs of Matter, but an d4vr/uany, or Self-moving 
Engine, whoſe Parts-are moſt of them in a va- 
riety of Motions ; and ſo cloſe ſet together, as 
to leave no Vacuities, or very little ones betwixt 
them. ' And fince the various Coalitions of theſe 
Parts, are enough to make ſeveral Bodies of as 
various Textures; and we ſee ſuch a vaſt varicty 
of Words made only of 24 Letters differently 
lituated, we need not wonder that ſo —— ”"* 

uc 
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ſuch multitudes of Bodies ſhould reſult from 
Matter differently Modify'd, by a Coalition of 
Matter ſubje& to ſo many Accidents, as Matter 
in Motion muſt be, its Parts being ſubject to be 
alterd variouſly by the Addition, Comminu- 
tion, or Subſtraction of a few Parts of Matter. 
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CHAP. II. 


Further Conſiderations concerning Particular 
Qualities. 


AVING faid thus much of the Qualities 
of Bodies in General, I now proceed to 
Particulars: And here I ſhall not ſpend Time 
' 1n reckoning up all the Different Significations | 
of the Word Quality; ſince what follows will 
explain, what Senſe we uſe it in : I ſhall there- 
fore only in ſhort intimate, That ſeveral things _ 
have been accounted Qualities, which ſeem ra- Modes off 
to be Complexions of them ; as Inanimal, Ani- Matter, and 
mal, Health and Beaiity;, the laſt of which ſeems — 
to be the Reſult of Symmerry and Complexion, lities m:/- 
with Agrecable and Delightful Colours,, There fate for 
are other States of Matter alſo, as Ref and Mo- jiries, Qua- 
tion, Size and Shape, uſually call'd Qualities,which 
are rather to be accounted Primary Modes of 
Matter. But this concerning Names rather than 
Things, I ſhall (waving the uſual Diviſions of 
Qualities) treat of them according to the follow- 
ing Diviſion: iz. Firſt, I ſhall confjder them 
under two Heads; to wit, Manifeft and Occult 
Qualities; the former of which we ſhall divide 
B into 
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into Three ſeveral Claſſes: Conſidering under 
the two jlaſt Heads, {thoſe Qualities, the Know- 
ledge of which is owing to Chymiſtry and Expe- 
riments; to which I ſhall ſubjoyn ſome, which 
becauſe they are made uſe of by Phyſicians, are 
calld Medical. 

But before I deſcend to Particular Qualities, | 
ſhall endeavourto remove ſome Objettions made 
againſt the Corpuſcalarian Notions of Qualities. 

The Firſt is founded upon the Opinion of A4r:- 
ftotle, who teaches, That the Diverſity of Quali- 
ties depends on the Difference of Subſtantial 


* Forms; becauſe ſeveral of them are not capable 


of being produc'd by a Mixture of the Four Ele- 
ments ; and therefore, the Learned Sennertus ar- 
gues, Thar, as a Mixture of Elements cannot, fo 
neither can an Univerſal Forme Miſtionis account 
for the Diverſity of Qualities. 

To remove this Difficulty, I ſhall lay down 
the following Confiderations; having firſt ob- 
ſerv'd, That it is rather an Argument for, than 
an Objeftion againſt the Corpuſcularian Philo- 
ſophy. For if the Connection between that Mo- 
dification of Matter, which affords one ſort of 
Phenomena, and that which cauſes another, be ſo 
ſtrict; we may with.Reaſon teach, That what- 
me modifies payy ao hp the former en 
will qualifie it to cauſe the Phenomen periy 
belonging to ſuch a Body; and that, t ap a 
being modify'd, ſo as to be chang'd into the 0- 
ther, will likewiſe produce Effects congruous to 
that: As Spirit of Vinegar will turn Syrup of YVie- 
lets red;yet that Acid Spirit being deſtroy'd by a 
Solution of Coral,hath a different Effec, and turns 
Syrup of Violets green. | 


But 
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But to anſwer the Objection : Firſt I ſay, That = We 
e p; 


Compound Bodies are endued with Qualities Compoſition 
very different from thoſe, properly belonging # 


fe 

to the Separate Ingredicnts : To prove which, 7; of th 
the following Inſtances are ſufficient ; viz. That ngrea- 
Sugar of Lead, which is 2 very ſweet Subſtartce, 

is compounded of Bodies of very different Taſts, 

as Spirit of Yinegar,which is very ſowre,and Mi- 
nium, Which is as inſipid : So likewiſe YVierzol ac- 
quires a blue Colour ; tho? neither Aqua Reg:s, nor 
Crude Copper, of which it is made, be of that Co- 

lour: from whence it is evident, That Mixture is 
ſufficient to produce New Qualities. And Narzre, 
as well as Arr, very often compounds Bodies of 
Ingredients, that before were Compound Bodies 
themſelves: As when Aſhes and Sand are turn'd 
into Glaſs; or Sulphur and Crude Vitriol, form 
a Marchaſte: And not only ſo, but ſometimes 
Bodies Decompounded, are again aſſociated, fo 
as to form a third Subſtance; as when Native 
Vitriol is compos'd of a Saline Liquor, and a Cu- 
preous or Martial Mineral, combin'd with a Sul- 
phureous and an Earthy Body. And it is not 
unknown to Artiſts, That two pieces of Ammels 
Skilfully mix'd in a Flame, produce Colours more 
primary, than what a Colliquation of them at- 

ords. . But it will be much more illuſtrated, if 

we conſider, what a Variety of different Quali- 

ties may be produc'd in a Compound Body, by 
varying the Proportion of the Ingredients, of 
Which 1t is to be made. 

But Secondly, That the Qualities of Bodies Texture 
may be chang'd, without the Addition or Re- {own 
ceſs of other Parts of Matter, meerly by altering - the 
the Texture and Motion of the Parts of the In- og of 
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gredients of a Body, is evident; ſince Water 
Hermetically Sealed, being froze, inſtead of re- 
taining Fluidity and Tranſparency , becomes 
Brittle, Firm, and ſometimes Opacous ; which 
Qualities upon a Thaw it again loſes. Alſo fixt 
Metal, barely by being hammer'd, becomes brit- 
tle; which Quality it preſently loſes, when heated 
in the Fire. And Silver, by being hammer'd, 
puts on Qualities, which it by no means had 
when cold; as a Power to melt ſome Bodies, and 
to dry others; with ſeveral others, which it only 
acquires, by Virtue of the inviſible Agitation of 
its Parts, put into Motion, by hammering, 
+ I might add ſeveral Inſtances of this Kind, but 
having mention'd them in other ſucceeding Cha- 
Pters, I ſhall omit them here; and paſs to 

The Third Conſideration, which hath: been 
prov'd in the preceding Chapter; which is, That 
we are not to conſider the Effe&ts of Mix'd Bo- 
dies, as the bare Reſult of the Parts of Matter of 
ſuch a determinate Texture; but as plac'd a- 


- mongſt other- Bodies, on which they may vari- 


ouſly a, and be acted on. 

But Fourthly, to remove this ObjeQion, we 
muſt conſider, That the Periparerick, as well as 
ical Principles, are incapable of accounting 
for the various Phenomena of Nature, which the 
Corpuſcular Philoſophy hath a greater Advan- 
tage in : For neither the differept Colours of the 
Planets, nor the Generation and Periſhing of 
Spots in the Sun, are to be accounted for by the 
Dottrin ot the Peripateticks, nor Chymiſts ;, be- 
ſides ſeveral Phenomena relating to Magnetiſm, 

Muſick, Dioptricks, Catoptricks and Sraticks. 
And indeed, I ſhould think it not a little 
ſtrange, 


tl - 
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ſtrange,that the various Textures,as well as Mo- 7h Diffe- 
tions of Bodies, would not more ſufficiently aC- gents and 
count for the Phenomena of Nature, than the Patients -»h 
Coſideration of Quieſcent Ingredients ; for as all *7/72.” 
Natural Bodies, a& on one another by Motion ; 
ſo that Motion is variouſly determin'd, accord- 
ing to the different Textures of the Agents and 
Patients, 
But to proceed to the Second Objection againſt 
the Corpuſcularian Philoſophy ;, which is, That it 1s A Second 
oils ſo great a —”—=—_ of Qualities ſhould 29<7/97.0 
ariſe from ſo few Principles, as Matter and Mo- Corpuſcu- 
tion. In anſwer to this, I ſhall endeavour to ſhew, a5ian Phi- 
that it is poſſible thoſe Carholick Aﬀettions of far d 
Matter, ſhould be deriv'd from Local Motion ; 
and that thoſePrinciples being variouſly combin'd 
and joyn'd together, ſhould afford Phenomena, as 
various as any to be obſerv'd in Nature. 
And Firſt; If we allow what is undeniable, 
viz. T hat the Tendency of Matter, as to Motion, 
is different in ſeveral Parts of the Univerſe; it 
will follow, that by Local Motion ſo diverſify'd, 
Matter muſt be divided into Parts diſtin&t from 
one another ; and conſequently, being Finite, 
muſt neceſlarily have a determinate $S:ze, as well 
as Shape: And ſince all the Univerſal Bulk of 
Matter, hath not its Parts in a conſtant Motion, 
ſome of them, being intangFd together, muſt 
needs be at Reſt. ' And hence the Primary Af- 
fetions of Matter flow. 
But there are yet other Aﬀections of Matter, 
belonging to theleſler Fragments of it, in Reſpect 
of their Situation, as Poſture, either Horizontal, 
Ere, or Inclining, in reference to our Horizon ; 
and alſo a peculiar Order, in Relation to each 
B 3 other , 
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other ; the Union of which Parts cdle&tively 
_ conſider'd, may properly be call'd Texture, or 
Modification. And fince moſt Bodies are made 
up of Parts ſomething Irregular ; it is impoſſible 
but that there ſhould be Interſtices, or Pores left 
betwixt them. And further, ſome Parts of Bo- 
dies, being very ſubtile and fine, and eaſily put 
into Motion by Heat, or other proper Agents; 
ſuch Bodies cannot but emit good ſtore of Eff«- 
viams. And when Particles of Matter are fitted 
and adapted, ſo as to adhere together, they form 
thoſe ſimilar Bodies, calld Elements, which be- 
ing mix'd with one another , conſtitute Com- 
pound Bodies; which being again aſſociated with 
Compounds, form Bodies, ſtill more Complex ; 
The Diffe- which Compounding and Decompounding vf 
__— = Bodies, may be Properly call'd Mixture; which 
ture, and differs from Texture, becauſe it implies a Hetero- 
Texture. ogeneity of Parts, which the latter does not. And 
Laſtly, all Bodies,whether Simple or Compound, 
are to be conſider'd, as plac'd in the World, as 
it is now conſtituted, and ruPd by The Univerſal 

Fabrick of things, as well as the Laws of Motion. 
The Ptzeno-. From hence it appearing, That Matter is very 
mo " Naturally diverſify'd by eleven Primary ens 
Corpul to which it ſelf being added, makes twelve ; we 
I rin may by Parity of Reaſon conſider, thatif ſuch 
mrmero, An inaccountable Number of Words, may be 
made of the 24 Letters; 'it will not be hard to 
think, that ſo many different Modes of Matter 
may ariſe from ſuch Finite Principles, as could 
Reaſonably be ſuppos'd to reſult from the va- 

riqus Aſſociations of thoſe ten Letters. 

And indeed, an inaccountable Number more: 
fincg every one of theſo Principles admits of ag 
lacrg- 
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Incredible Variety. As firſt, there may be a vaſt 
Variety of Aſſociations in reſpe& of the Figure or 
Number, or Order of the Parts joyn'd as in Fi- 
gure, ſome may be Triangles or Squares, others 
Pentagons, &c. There may alſo another Variety 
proceed from the Different Shapes and S:zes of 
the Parts of Matter united ; their Figures being 
either Spherical, like a Bullet, Elliptical, like an 
Egg, or Cubical, as a Dye, &c. together with a 
t many others: Examples of which the In- 
ruments of Carvers, Gravers, &c. afford ; thoſe 
Tools being not only of different Sizes, but alſo 
various Shapes. And there is no leſs Variety in 
the Degrees of Motion ; ſince Motion may be in- 
finitely different in Swiftneſs or Slowneſs, Uni- 
formity or Difformity ; as alſo, according to the 
different Eines in which Bodies move;as Streight, 
Circular, Hyperbolical, Ellyptical,;c*c. as alſo ac- 
cording to the differently Figur'd Barts they 
ſtrike againſt; to which Cauſes of Variety, may 
be added the different Sizes or Shapes of the Bo- 
dies mov'd: as alſo, the ſeveral rees of 
Compound Bodies, and the different Modifica- 
tions of their Ingredients; and likewiſe of the 
Mediums through which they move, as well as 
the Degreess of Impulſe. And the Effects of theſe 
may be vary'd again, according to the different 
Situation or Determinate Natures of the Bodies 
they ſtrike againſt. 


And, that Motion is able to produce a vaſt Muſical In: 
Variety of Effets, we may learn from Muſical firuments 
Inſtruments; where according to the Difference fance: of 
of the Air's Motion, ariſing from the various Vi- #he various 


brations of the Strings, &c. different Sounds are 


produced ; which, as they are more or leſs co- 
B4 incident 
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incident, cauſe either Concords or Diſcords in 
Sound, 

But it would be too tedious to mention all 
the Diverſities which might happen 'in Quali- 
ties, by the various Combinations of our Ten ' 
Principles ; and therefore, ſince from hence their 
Fertility may ſufficiently appear, I ſhall proceed 
to 


The laſt Difficulty raiſed againſt the Corpyſ- 
cular Philoſophy, which is, That it the Qualities 
of Bodies depend on the Size, Shape and Tex-+ 
tures of Bodies, all Bodies of the ſame Colours 
muſt have the ſame Texrwres; and if the ſame 
Textures ;,, the ſame Qualities in other reſpedts: 
But we ſee it is contrary, ſince the Calx of Harrs- 
horn is inſipid, and yet the Volatile Salt of Harr-- 
born is very ſtrong Scented, and of as ſtrong a 
Taſte: To which a great many more Examples 
might. b@ added were it necellary. 

But I ſhall rather, ſince it is not requiſite, of- 
fer the following Conſiderations to remove the 
Difficulty. 

Firſt, That ſeveral Heterogeneous Parts may 
be lodged in the Pores of a Body, which tho' 
of a different Nature from the Body it ſelf, yet 
they may produce ſome conſiderable Effects ; 
as in Perfumed Gloves, the Odoriferous Parts 
are bath different in Subſtance, and have diffe- 
rent Qualities from the Leather the Gloves are 
made of. | 

The Second Conſideration is, That Parts of 
very different Natures may be linked together, 
not in an Eſſential Structure, but a Juxta-Poſi- 
tion, or Peculiar kind of Compoſition, and yet 
aftord the ſame Qualities, notwithſtandin thee 
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Eſſential Differences ; for inviſible changes in 
ſome Parts of Matter, may be ſuffcieat to cauſe 
new Qualities, tho* the Eſſential Parts of thoſe 
Bodies be unaltered ; and not only fo, but di- 
verſified enough to denominate them of dif- 
ferent Species. So a Bar of Iron, by being ham- 


mer'd, may feel hot, though there be no viſible - 


alteration in the Nature of the Metal by an in- 
tenſe Agitation of the Inſenſible Parts of it. 
But to illuſtrate this Conſideration a little 
further ; tho' a Piece of Iron, Wood or Tin, 
ſhould have ſharp protuberant Parts, yet are 
they diſtin& Subſtances , notwithſtanding they 
all agree in that Quality of Roughneſs; and 
if thoſe rough Parts were worn off, and the 
Body endowed with a ſmooth Quality, yet ſtill 
would they in reſpe& of their Subſtance, remain 
unaltered : And tho" the ry eng of Steel , 
Braſs, Fliat or Marble ſhould be poliſhed as to 
become Specular , their Eſſential Differences 
would ſtill be the ſame. And asI took notice 
before, tho* Air be put into an Undulating 
Motion by different Inſtruments, yet if the Mo- 
tion be raiſed to the ſame degree, it cauſes 
the ſame Sound, and produces the ſame Note. 
So that Bodies may agree in ſome Extra-Eſ- 
ſential Attributes, and yet be different in their 
Eſſential Modifications : To confirm the Truth 
of which, Heat will afford us an Eminent Ex- 
ample, which may be produc'd in a Body, by 
tting its Parts into Agitation, without de- 
ying, the Eſſential Properties of the Body 
ſo aff : So that the Eſſential Nature of a 
Body may not be concern'd in refleting the 
Rays of Light, which produce thoſe Extra- 
| Eſſential 
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Eſſential Qualities, which are called Colours; 
ſince to o_ Whiteneſs in a Body, it is ſuf- 
ficient, t 

dified, as to refle&t the Rays of Light copiouſ- 
ly and undiſturbed, whatever the Eſſential and 
proper Texture of that Body is. 

And here it may be proper to take notice, 
that there are ſeveral Bodies Homogeneous as 
to Senſe, which afford different Qualities ; as 
Salt-Peter, becomes fluid and. tranſparent, when 
briskly agitated in a Crucible ; whereas it hath 
other Qualities when cool, being a hard and 
white brittle Subſtance : And the Powder of A- 
labaſter being duly expoſed to a convenient heat, 
acquires ſeveral Qualities not differeat from 
thoſe of fluid Bodies. So Aqua Ferris although 
it betranſparent and clear, yet if rais'd in the 
form of Fumes, it puts on a red Colour. 

The Third thing I would propoſe to remove 
this difficulty is, what hath been ſeveral times 
hinted before, viz. That a Body is not to be 
conſidered- barely as a determinate Subſtance, 
but as a part of the Univerſe, and placed a- 
mongſt other Bodies. But 

Fourthly, As to that part of the Objection, 
which queſtions the Corpyſcular Principles, in 
making it appear, why a Body ſo qualified as 
to cauſe whiteneſs 3 ſhould have other Quali- 
ties which are of no Affinity with it ; what hath 


, been already delivered, may be ſufficient to re- 


move it, viz. That the Extra-Eſſential Parts 
may be ſo qualified, though the Eſſential Parts 
be not altered ; which we have more reaſon to 
believe, ſince moſt ſenſible Qualities are only 
relative Attributes, and may reſult from an ac- 

cidental 


at the Surface of that Body be ſo mo-' 
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cidental Motion, or more than ordinary Laxity 
or Denſity of Parts, or ſome other ſuch like 
Aﬀections. 


To illuſtrate which, if a Third part of Ye- Favre 


nice Turpentine be evaporated , we may obtain be. rr 


from it a Colophony of a Reddiſh Colour, 
which being beaten ſmall, will loſe its Tranſ- 
parency, and be turned into a white Opacous 
Powder; which with a Moderate heat will a- 
gain be reſtored to its former Tranſparency, 


Fludity and Colour ; into which fluid Body, if 


one immerges the end of a Quill, ſomething 
below the Surface, and blows Artificially, it will 
riſe in Bubbles , curiouſly adorn'd with vivid 
and lively Colours; and if in that ſtate you 
take it into your Hands, it is Viſcid enough to 
draw into Strings; and if put into a Triangu- 
lar Figure, will like a Triangular Glaſs, yield a 
variety of Colours : When cold, «it is very 
brittle, and if moderately rubbed, it is en- 
dowed with an Electrical Virtue of attracting 
Straws : The ſame Phznomena will appear up- 
on managing purified Roſin after the ſame man- 
ner. 


inſtance is 1n Putrified Urine DiſtilVd, the Spi- 
rit of which, when it hath by *frequent Diſtilla- 
tions been dephlegmed,hath a my 21 
ſwims in a Phlegmatick Vehicle, being alſo of a 
very offenſive Smell ; whoſe Salts when freed 
from the Water, are of a white Colour, i © 

rp 


Qualities in reſpe& of our Senſes, and the At- py 
tributes aſſigned to it upon that Score : The Urine. 


4 Venice 


To this I ſhall ſubjoyn another inſtance, to pew” 
ſhew, that a Homogeneous Body, may, by ſhape ment of rhe 
or other Mechanical Aﬀettions , have different 5% - 1m 

rritied 
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and cauſtick if applied to an Excoriated 
Part ; beſides which Qualities, they likewiſe 
make the Eyes water, and cauſe Sneezing. And 
in reſpe& of Phyſick, their Qualities are no leſs 
noted , being Diuretick., Diaphoretick, and 
Specifick in Hyſterick Fits z when mixed with Fi- 
lings of Braſs, they turn them into a green Co- 
lour; yet if mixed with Blew Juices of Plants, 
they change that Colour for a Green one. They 
diſſolve Copper, yet deſtroy the Corroſive Vir- 
tue of other Acid Menſtruums ; and pugny 
the Copper when diſſolved by them : Yet if com- 
mon Salt be aſſociated with it, this Salt ceaſes to 
pan! moſt of the forementioned Effects, and 
orms a Body very like Sal Armoniack : which 
change may probably PR. on the Motion 
and Shape of its Parts deſtroyed, ſince by Eva- 
porating, moſt of the Liquor, I have found the 
Salt not only much leſs Fugitive and Volatile than 
that of Urine, but the Cryſtals of a different 
Figure, being like Combs and Feathers. And 
Theſe Conſiderations, together with the Ex- 
tra-Eſſential Changes of Bodies, may let us ſee, 
that Subſtances may work variouſly upon dif- 
ferent Senſes as well as other Bodies ; and thoſe 
Effects too, may depend on Extra-Eſſential 
Changes , which may be wrought in Motion, 
Shape and Texture, &c. the- Eſſential Mo- 
difications of Bodies nevertheleſs agreeing. So 
that from what hath been id, the Objection, 
I _, will ſeenÞ leſs conſiderable, and not fo 
perplexing as ſome imagine: 
And theſe Three Difficulties I have the ra- 
ther conſidered, becauſe they may not only ex- 
plain, but confirm and illuſtrate what is de- 


- liver'd 
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liver'd in the Chapter before, concerning Forms 
and Oalities; and may alſo clear and render 
more Tatelligible, ſome things hereafter to be 
related. 


CHAP. II. 
Of the Origin of, Forms. 


HE Origin of Forms, Pyrophylies, is one 
of the moſt Noble, yet moſt Obſtruſe En- 
uiries in Natural Philoſophy ; ſo that the Wi- 
eſt of the Peripatericks, have either confeſſed 
their Inability, or given Explazations of them 
very inſatisfatory. But not to examine all their 
Various Opinions on this Point , I ſhall only 
here briefly conſider the Opinion of the Mo- 
dern Ariſtotelians, having already in our Hy- 
omen laid down in the foregoing Chapter, our 
houghts on this SubjeR. 


The Controverſie betwixt us and the Schools The Dertn 


is this, Whether the Forms of Natural Bodies | RR 


eduted out of the Power of the Matter, and whe- 
ther — Subiftantial Eninies diſtintt from Mat- 
ter? t they are not, appears from what is 
contained in the foregoing Chapters ; and there- 
fore what I ſhall here inſiſt on is, that the Dodtrin 
of the Peripateticks is to me Incomprehenſible ; 
for tho? the Schoolmen make uſe of an Obſcure 
DiftinQtion, viz. That in producing Forms, the 
Power of Matter is partly Eduitive, and partly 
Receprive ;, yet ſince they deny Forms, to exiſt 


in Matter ; it is hard to conceive how they - 


ſhould 
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ſhould be educed, before exiſtent : And ſince 
the Receptive Power, only enables Matter to 
receive a Form , how can it help to produce 
it, when the Form muſt be produced before the 
Receptive Power can lodge it ? | 

It is manifeſt, that the Body hath a Recep- 
tive Pewer in Relation to the Soul, which-ne- 
vertheleſs they allow to have a Subſtantial Form, 
yet not educed out of the Power of Matter. It's 
true, were the Fogm of a Body a more ſubtile 
Portion of Matter , as Spirit is of Wine, the 
Eduttive Power might be conſiderable ; and fig- 
nific the ſame, as if it were granted, that the 
Form is but a Modification of Matter ; which 
would amount to this, viz. That by proper A- 
gents, Matter may be fo diſpoſed, as to pro- 
duce a Body of this or that ncataion : As 
the Form of a Sphere may be conceived to exiſt 
potentially in a Piece of Braſs ;, becauſe that Me- 
tal is capable of being put into ſuch a Form : But 
this they diſallow, becauſe, if it were granted, 
Forms would be but Accidents. And as vr the 
other way of 'educing Forms out of Matter, as 
Spirie- out of Wire, that cannot be granted by 

5 becauſe, then Matter and Form would 
be the fame Subſtantial Principle diverſified by 
Accidents. 

But they tell ns ſtrange things of the Efficacy 
of the Agent, which works upon the Matter out 
of which Forms are to be educed : To which it 
may be briefly anſwered , That the Agent can 
only aQt as a Phyſical Agent ; and if the Form 
produced by it's Operation, be a Subſtance not 
preexiſtent in that Matter it works upon, and 


which conſtitutes the Body, the Form muſt ei- 
ther 
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ther be made of ſome Parts of that Martter, or 
created de novo; if they allow the former, then 
the Form is not a Subſtance diſtin&t from Mat- 
ter ; but if they will not allow it to be made of 
Matter, it muſt be de novo, 5. e. out of nothing ; 
which being granted, Natural Bodies muſt 
be produced by Creation and Generation, and 
not by the latter only; and it's ſtrange if they 
allow that a Phyſical Agent can effe&t that, which 
Antient Philoſophers thought too great to be 
aſcribed to God himſelf. 

And as for theſe Reaſons, what they ſay of The Ariſto- 


rotelian Do- 


the Origin of Forms, is to me /ncomprehenſible ;, 5,;,, 
ſo, that what they deliver concerning Subſtan- Forms con- 
tial Forms is irreconcilable to Reaſon : For 37? * 
though they allow theſe Forms to be Subſtances, 
yet they teach, that they depend upon Matter, 

th in fiers and in effe: 5. e. they cannot exiſt 
out of the Matter which ſupports them ; which 
is to give them the Name of Subſtances, but the 
Nature of Accidents. Nay, theſe imaginary 
Forms as much invalidate the Dodtrin of Cor- 
ruption, as that of Generation; for if a Form 
be a Subſtance diſtin& from Matter, it muſt exiſt 
' of it ſelf, as the Soul of Man does, when the 
Body is diſſolved : But they aſſert, that in Cor- 
ruption the Form ceaſeth to exiſt ; by which 
means they make it an Accident, and likewiſe 
contradidt what they commonly hold, viz. That 
upon Corruption Bodies are reſolved into- their 
firſt Principles ; ſince if what they aſſert of 
Forms be true, Bodies are but partly diſſolved 
into their firſt Matter , and partly annihilated 
or reſtored to the common Stock of Forms ; 
Which, notwithſtanding any thing to the con- 
trary, muſt be immortal. But 
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But to examine ſome of the moſt Plauſible Ar- 
ments brought by the Schools to evince their 
Doarin of - Forms : Firſt, they argue thus, Om- 
um ſubſt antiale requirit materiam C& for- 
mam ſubſtantialem ex quibus componatur : Onne 
Corpus Naturale eſt compoſirum Subſtantiale, Er- 
0, &c. In which, Syllogiſm for Brevity ſake 
1 ſhall deny the Minor, becauſe nothing 1n Na- 
ture is compoſed of Matter and a diſtin&t Sub- 
ſtance, but Man. 

The Second Argument they bring, is, that it 
Subſtantial Forms were deny'd, all Bodies mult 
be Entia per Accidens ;, to which it may be an- 
ſwered, that there is no ſuch Neceſlity, ſince 
Matter, Figure, Texture and Motion, ordinantur 
por ſe & imtrinſice, to make up natural Bo- 

ies. 

Another Argument which they alledge is, 
That if there were no Subſtantial Forms, there 
could be no Subſtantial Definitions ; which comes 
to no more, than that 'if we don't grant ſome 
thingswhich are not in Nature, we ſhall want a 
Foundation for our Definitions: And indeed if we 
muſt define Natural Bodies by Imaginary Forms, 
which we know not, it is better to exchange 
Subſtantial for Eſſential Definitions, - grounded 
on the Eſſential Differences of Natural Bodies 

Tir Fig. "Theſe þ 
a ele Arguments for Subſtantial Forms bein 
-—ky 4 ined , I ſhall briefly conſider the Phyſical 
faered. Arguments uſually alledged for the proof of 
= 

The firſt is, the Spontaneous cooling of hot 
Water; an Aion uſually attribated -to the 
Power 'of the Subſtantial Form; which might 
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Bodies eſteem'd cold, having their Parts 
in a leſs Agitation than the Natural Juices about 
the Senſory , cauſe that Senſation ; but when 
the Parts of that Water, by the heat of the 
Fire, are put into a Violent Motion, ſtronger 
than that of the Parts of Matter about our 
Senſory, it becomes hot ; which hot Water be- 
ing removed from the Fire, and the Agitation 
of its Parts being diminiſhed, it returns to its 
juſt Temperature : To effe&t which, a Subſtan- 
tial Form is no more requiſite , than when a 
Ship is put into a violent Motion in a Storm, 
there is required a Subſtantial Form to ſtop its 
Motion upon the ceaſing of that Storm. And 
in oppoſition to Subſtantial Forms , it may be 
likewiſe conſidered, that Water in upper Rooms 
in hot Climates, will be kept warm, and in 
Nova Zembla, in the Form of Ice, meerly by 
the Temper of the Air, in ſpite of the Sub- 
ſtantial Form. 

Another Argument urged is, that Matter he- 
ing indifferent to all Accidents, it wants a ſub- 
ſtantial Form to link the Accidents requiſite 
to every Particular Body together. To which 
it is anſwered, that the World being now made 
and conſtituted, the Phzxnomena of Nature de- 
pend on one part of Matter acting on another ; 
{o that eſpecially fluid Bodies frequently change 
their States, being altered by the ſeveral Sea- 
ſons of the Year, and Temperature of the Air, 
which is evident from the different Effects it 
hath on Weather-Glaſfes. So that the Accidents 
obſervable in moſt Bodies, depend on Agents 


and Efficient Cauſes, which produce in Matter 
C what 


be plauſible, were it not otherwiſe to be explain- 
ed ; I 
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- what in the Precedent Chapter we call an Fſſen- 


tial Form: And there is no need of a Subſltan- 
tial Form to keep thoſe Accidents together ; 
ſince they will continue in the ſame ſtate, till 
ſome other Agent works on them , which is 
ſtrong enough to deſtroy and change the Tex- 
ture and Form of that Matter ; which Agent, 
the aſliſtance of a Subſtantial Form being not 
able to reſiſt, the Body in ſpite of the Peripa- 
tetick Do&rin muſt be chang'd ; an inſtance of 
which we have in Lead, which (tho' when 
melted, it. returns to it's priſtine ſtate upon 
cooling) if it be long continued upon a Violent 
Fire, will be turned into a reddiſh brittle Glaſs, 
and loſe all its former Qualities; and retains 
thoſe new acquired ones, till ſome powerful Ex- 
trinſick Agent, cauſe a freſh Change. On the 
contrary, 4 wy Tamarinds, Senna, and ſe- 
veral other ies, retain the ſame Qualities, 
when gathered and removed from the Soul of 
the Tree, and without the influence of its Form, 
winch they had before whilſt growing : And 
the colour of Snow ſoon periſheth , notwith- 
ſanding its Subſtantial Form, its Texture being 


altered by a Diſſolution. 


The Partsof - But there is ſtill another Argument general- 


4:1 Body may Ly alledged in favour of Subſtantial Forms ; 


4 
't hout the 
of # © 
Form. 


_ h is, that without them, the various changes 
obfervable in Bodies, and the adhering of ſe- 
veal: Parts of Matter united into one Torwn, 
would be unaccountable. As to the firſt Part 
of this Argument, it is eaſily anſwered, fince 
Local Motion variouſly determined, is able to 
effett conſiderable and various Changes in Bo- 
digs z an Inſtance of which (beſides what _ 


© ry, mo 
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been ſaid in the firſt, and the preceding, part of 
this Chapter ) we have in Tallow , which by 
the Mechanical Effects of Fire, exchanges Heat 
for Coldneſs, Fludity for Firmnefs, and inſtead 
of Whiteneſs, puts on Tranſparency. And be- 
lides the Changes which are cauſed by the Ac- 
tion of one ſingle Quality in an Agent, as Heat ; 
the Operations of Bodies, procceding from the 
Texture of the whole, are various, as appears 
by Factitious Vitriol, which is made of Iron and 
a Corroſive Menſtruum, yet hath all the Quali- 
tics of Natural Vitriol. 

And as to the Second Part of the Argument, 
viz. That the Parts of a Body could not be u- 
nited into one without a Suſtantial Form; I 
anſwer, That a Connexion of Parts convenient- 
ly figured is ſufficient; as when a Pear is grafted 
on a White-thorn, or a Plum 1s inoculated on an 
Apricock;, there is a Union of Two different 
Forms meerly by a Connexion of the Parts of 
Matter, and the Parts graftcd or inoculated , 
receive Nouriſhment as naturally, as if they 
were ſuppoſed to be joined by a Subſtantial 
Form, to a Stock of the ſame Form and Tex- 
ture with themſelves. Another Inſtance of U- 
nion by a Connexion of certain figured Parts, 
we have in Glaſs, where the Particles of Sand 
are linked together with the Saline qnes, by the 
help of Colliquation, and the violent Action of 
the Flre. 

But to conclude; I am not ignorant that it 
Is alledged in favour of Subſtantial Forms, that 
they render Natural Philoſophy much more per- 
fe, and that it would be very imperfe&t with- 
out them ; which comes to no more, thay that 
C 2 it 
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if we-muſt not explain things difficult by things 
unknown, we muſt be imperte& ; where think 
the Imperfection is not at all remedied; for 
ſhould it be asKkd why Fer. attrafts Straws, 
or Why Rhabark. is a Cholagogue, and the An- 
ſwer ſhould be, by reaſon of their Subſtantial 
Forms; it would be all one as to ſay, by I know 
not what, becauſe thoſe Forms are unknown. 
Being therefore in things purely appertaining 
to Natural Philoſophy , unwilling to believe 
what 1s not intelligible, I ſhall leave the Do&trin 
of Subſtantial Forms, to thoſe that have clearer 
Heads than my ſelf, and ſhall rather proceed 
upon Intelligible Principles. . 
TheFormef I ſhall therefore briefly intimate what hath 
ir: Eflentiat been delivered before concerning our Notion 
Modiftica- of Forms, viz. That the Form of a Body is its 
TE Eſſential Modification ;, and tho* Matter at the 
firſt Beginning of things, had both Form and 
Motion from the wiſe Creator of things; yet 
now the various Forms of Bodies depend on 
the Effets of Local Motion , which divides, 
and variouſly tranſpoſes, and fo alters both the 
Textures and Forms of Natural Bodies, tho' 
I ſay, at the .Creation, the Parts of Matter 
were guided by a Supream Power, ſo as to con- 
_ into an orderly and well contrived Fa- 
ric 
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CHAP. IV. 


Conſiderations concerning Subordinate Forms, 
as they are uſually hetd by ſeteral Learned 


Modern Philoſophers. 


; I is uſually held by ſeveral Modern Philoſo- 


phers, That beſides the Specifick Form of a The Notions 


Body, there are ſeveral Subordinate Forms in *, 


Determinate Parts of it, ſubſervient to that 


Body, become Specifhick Forms themſelves; the 
Specifick Form which preſided over them hefore, 
being deſtroy'd : As when in a Living Animal, 
the Soul, which is the Specifick Form of that A- 
nimal Body is ſeparated from it, the Forms 
which were before lodg'd in every Part, as ſub- 
ordinate to that, become the Specifick Forms of 
each Part: But tho” Sernerrws ingeniouſly al- 
ledges the Specifick Virtues of Plants in favour of 
this Dodrin, yet we have reaſon to repute them 
invalid Arguments ; ſince we fee, That ſeveral 
Flowers retain their Natural Colours and Smells, 
and for ought we can perceive, the ſame Virtues 
with which they were endu'd when growing, af- 
ter they were gather'd. 


Modern 
Philoſo- 


, £00 
which is the Common Form of the whole Sub- <<-7ingSub. 
ſtance; and which, npon the Diſſolution of a x 


inate 
ms, 


But ſince this Doctrin hath been made uſe of, confdered, 
to corroborate their Notions of Subſtantial Forms ; 91d exam: 


I ſhall make it appear,that what they atrtibute to "© 


Subordinate Forms, may be explain'd by the 
Corpuſcular Philoſophy. In order to which, I 
ſhall conſider and obſerve, 

| x Firſt, 
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Firſt, That the Technical Word Form is uſually 
made uſe of, to ſignify ſome conſpicuous Phene- 
mena Of a Body, upon the Abolition of which it 
is aid to change, or depoſit its Form. 

Secondly, That thoſe Parts, or Subſtances uſu- 
ally held to be the ſubject of Inheſion to a Subor- 
dinate Form,are Organical; and tho' ſome appear 
as to Senſe Similar; yet are they compos'd of Parts 
very different : 'As Yitriol, which tho” to Senſe it 
—_— to be a Similar Subſtance, yet it 15 by Art 
diſcover'd to conſiſt of Saline Parts, united with 


" a Metalline Subſtance : And Rhubarb, which in- 


ſtead of that Specifick Form it had whilſt grow- 
ing, according to their Dodrin, exerts its Sub- 
ordinate or Subſtantial Form, when laid up for 
uſe, retains Virtues, which are different from 
each other ; as a Sryprick Virtue, when the Pur- 


gative is extracted : So that there is no Reaſon 
but that it ſhould have Subordinate Forms,agree- 


able to eachof theſe Qualities, diſtia&t from thoſe 
which are call'd Forma Miſtion:s, by the Schools: 


But further, we mayobſerve in an Almond, which 


tho* when gather'd, it loſes its Vegetative Form; 
and that which was before Subordinate becomes 
the SpecifickForm of it: yet there is noReaſon why 
we ſhould deny Forms Subordinate to that, ſince 
by a bare Preſſure, it diſcovers it ſelf to conſiſt 
of an Oyl and an Infipid Subſtance, both of which 
have Forms diſtin "vas that of the eatire Fruit: 


6/ervati- To theſe, I ſhall add two Inſtances more the 
Eiort;e - Arſt of which is in Swphur Vive, which by being 
eare Forms, Kindled under a Bell, yields oyly Parts which are 


ſpent in a Flame, and Saline Corpuſcle, which, 
being condens'd by the Moiſture of the Air, ad- 
acre to the ſides of the Glaſs, 'and conſtizute a 

qvnns Joe potbers % Men- 


Chap.IV. Subordinate Forms. 


39_ 


Menſtruum violently corroſive, which will aftord 
a dry brittle Salt. The Second Inſtance 1s 19 
Cinnabaris Foſſilis, which is a Subſtance com- 
pounded of three Forms, very diſtin& from each 
other ; as that of Mercury, and Sulphur, which 
is alſo a Compounded Subſtance: From all which 
it appears, that there are in moſt Concretes, be- 
ſides the Subſtantiak Forms*of the whole, Forms 
Subordinate to thoſe, belonging properly to the 
Parts of thoſe Compound Bodies. But, 


Thirdly, That all the Ingredients of a Com- 4 com 


pound by Uniting, make one Form, upon the poundFarm 
Union of which all the Effets of that Body de- © 


pend, is evident in Gun-powder, the Action of 
that Compound depending on the Concurring 
and united Effects of Charcoal, Nitre, and Sul- 

phur : So that 
Fourthly, Tho' a Compound atts by Virtue 
of its Compoſition,and ad modinm wunius; yet each 
of its Ingredients retain their particular Attri- 
butes, as well as their Modifications, which 
diſtinguiſh'd them from other Bodies before that 
Compoſition was made : and this is evident from 
what ſome of the Ariſtorelians write concerning 
the Lifeof an Embryo ; viz. That an Embryo hath 
a Vegetative aud Senlitive Life, before that of a 
Man ; where the Vegetative and Senſitive Souls, 
e-exiſtent to the Rational, are not deſtroy'd, 
ut only deposgd by the Succeſſion. of a Super- 
added Soul ; which become the Specifick Form ; 
from whence it Naturally follows, that there are 
Forms which in reſpect of others arc only Prepara- 
cory, and diſpoſe the Matter modity'd by them,to 
receive a more exquilite Stamp, or a more per- 
fet Form ; which, if it be not added, thoſe ruder 
HV "CG 4 Forms 


40  Confiderations Concerning Book, 


_ 
- 


Forms, are nevertheleſs Specifick in reſpect of 
thoſe Bodies they are the Forms of. 

But tho? I make uſe of theſe Arguments, 1 
In what would not be thought to adopt altogether what 
Senſe the theſe Men teach, having elſewhere explaia'd, in 
ſaid to be what Senſe,according to theirDoctrin,the Souls of 
_—_ Living Bodies may be ſaid to be their Forms, by 

=" obſerving the Difference betwixt Animating and 

Natural Forms, as to the Manner of their In- 

forming the Bodics they belong to. As the Soul 

1s got the ſole Architect of the Body, nor do the 

Properties of the Body flow from it, tho” in other 

Bodies the Compound Form, as well as Qua- 

lities, depend on the Forms of the Ingredients of 

I» what that Body united. And indeed the Propertics of 

rv: 2P<+ a Bodyare ſo far from flowing from the Specifick 

of an Ani. Form, where the Soul alone is eſteem'd fo; that 

tf Bady Mf Brutes, as well as Plants, &veral Qualities re- 

theſe of an Main undeſtroy'd, after the Form is deſtroy'd ; as 
lnauimate. Shape, Colour, and Vertues, cc. 

And tho? it be held by ſome, That there's a 
Forma Cadaveris, that keeps the Parts of a dead 
Body united, and preſerves their Qualities en- 
tire; yet, ſince it is only held as neceſſary, to ſup- 
port the Peripatetick Doctrin, we ſhall not diſpute 
it; but ſhall only ſay, That the Fabrick and Con- 
nexion of the parts of a Body, are ſufficient to 
preſerve the Priſtine Qualities of it from Diſlo- 
lution, till the Internal Agitation of the Juices 
breaks that Texture ; which is apparent by what 
hath been obſerv'd in very cold Countries, as 
Ruſſia and Sweden ; where the dead Bodies are for 
ſeveral Months kept unburied, and uncorrupted : 
and in Aromatick Plants, there is an undeniable 
Argument, lince after the Vegetative _ is 

| a. 
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ſtroy'd, they continue uncorrupted for ſeveral 
Years. 

But to determine whether the Soul be the ſole 7he Forms 
true Form of an Animate Body,is not our Deſign Sent of 
at preſent ; and therefore I ſhall only bring an In- « Con- 
ſtance or &wo to ſhew,T hat the Forms of the Sim- 7 webs mag 
ple Ingredients of Compound Bodies are as truly _ 
Forms, as thoſe of a Complex Body. The firſt. 
is, That the Spring of a Watch is as truly a Spring 
betore it is made a Part of that Watch, as atter ; 
and as truly hath its Form : And tho” Copper by 
Corrqhive Spirits be turn'd into a Yieriol , and 
conſequently the Form of Copper,in reſpect of that 
Vitriol, becomes a Subordinate Form ; yet it 1s as 
truly one as that of any other Body. 

And tho? Ariſtotle attributes to Forms nw'ems Ticwoms, 
x enw'z, yet it 18 a Matter of Difficulty to know 2 inwa, 
what Form is moſt Noble; ſince Pearls, which are {74 2 be 
of the greateſt Value, being prepar'd in the Form ,mog? 
of a Maziſtery, are of little Value to them that Netura] Bo- 
only wear them ; tho” by a Sick Man the latter © 
is more to be priz'd. 

Fifthly, But tho? it be ſo difficult to diſtinguiſh 
Valuable Forms, from thoſe of leſs Eſteem; yet 
there may be allow'd ſome Diſtinction amongſt 
Subordinate Forms, in as much as ſome belong 
to Similar, and others to Organical Parts. 

Sixthly, amongſt the Parts of Plants, or Ani- 
mals, there may be ſome Parts ſo modify'd, as 
to put on the Form of Seminal Principles, which 
upon the Diſſolution of that Body, may a& as 
fuch,in actuating and guiding ſome Party of Mat- 
ter ſo, as to convene into Inſedts, &c. 

Seventhly, Upon the Diſſolution of the Spc- 
cifick Form of a Body,the Body is to be conlſider'd 


as 
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Forms, are nevertheleſs Specifick .in reſpect of 
thoſe Bodies they are the Forms of. 

But tho? I make uſe of theſe Arguments, | 
In what would not be thought to adopt altogether what 
Senſe the theſe Men teach, having elſewhere explain'd, in 
ſaid tobe what Senſe,according to theirDodtrin,the Souls of 
the Speci- Living Bodies may be ſaid to be their Forms, by 
| obſerving the Difference betwixt Animating and 

Natural Forms, as to the Manner of their In- 
forming the Bodics they belong to. As the Soul 
1s got the ſole Architect of the Body, nor do the 
Properties of the Body flow from it, tho? in other 
Bodies the Compound Form, as well as Qua- 
lities,depend on the Forms of the Ingredicats of 
I what that Body united. And indeed the Properties of 
_— _ a Bodyare fo far from flowing from the Specifick 
of an Ani. Form, where the Soul alone is eſteem'd fo; that 
fs Body ffi, Brutes, as well as Plants, ſeveral Qualities re- 
on . . 5 
theſe of an Main undeſtroy'd, after the Form is deſtroy'd ; as 
Inauimate. Shape, Colour, and Vertues, cc. 

And tho? it be held by ſome, T hat there's a 
Forma Cadaveris, that keeps the Parts of a dead 
Body united, and preſerves their Qualities en- 
tire; yet, ſince it is only held as neceſſary, to ſup- 
port the Peyripatetick Doctrin, we ſhall not diſpute 
it; but ſhall only ſay, That the Fabrick and Con- 
nexion of the parts of a Body, are ſufficient to 
preſerve the Priſtine Qualities of it from Diſlo- 
Iution, till the Internal Agitation of the Juices 
breaks that Texture ; which is apparent by what 
hath been obſerv'd in very cold Countries, as 
Ruſſia and Sweden ;, where the dead Bodies are for 
ſeveral Months kept unburicd, and uncorrupted : 
and in Aromarick Plants, there is an undeniable 
Argument, lince after the Vegetative _ is 
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ſtroy'd, they continue uncorrupted for ſeveral 
Years. 

But to determine whether the Soul be the ſole 7he Forms 
true Form of an Animate Body,is not our Deſign Ceo 
at preſent ; and therefore I ſhall only bring an In- « Com 
ſtance or 8wo to ſhew, That the Forms of the Sim- Ppwndzruty 
ple Ingredients of Compound Bodies are as truly Forms, 
Forms, as thoſe of a Complex Body. The firſt 
is, That the Spring of a Watch is as truly a Spring 
before it is made a Part of that Watch, as atter ; 
and as truly hath its Form : And tho? Copper by 
Corrquve Spirits be turn'd into a Yieriol , and 
conſequently the Form of Copper,in reſpect of that 
Vitriol, becomes a Subordinate Form ; yet it 15 as 
truly one as that of any other Body. 

And tho? Ariſtotle attributes to Forms nw'omg Ticw'amg, 
x enw'z, yet it 1s a Matter of Difficulty to know - inw's, 
what Form is moſt Noble; ſince Pearls, which are 4474 * be 
of the greateſt Value, being prepar'd in the Form a,nmg# 
of a Magiſtery, are of little Value to them that —_—— 
only wear them ; tho” by a Sick Man the latter © 
is more to be priz'd. 

Fifthly, But tho! it be ſo difficult to diſtinguiſh 
Valuable Forms, from thoſe of leſs Eſteem; yet 
there may be allow'd ſome Diſtintion amongſt 
Subordinate Forms, in as much as ſome belong 
to Similar, and others to Organical Parts. 

Sixthly, amongſt the Parts of Plants, or Ani- 
mals, there may be ſome Parts ſo modify'd, as 
to put on the Form of Seminal Principles, which 
upon the Diſſolution of that Body, may att as 
ſuch,in aQtuating and guiding ſome Parts of Mat- 
ter {o, as to convene into Inſedts, ec. ; 

Seventhly, Upon the Diſſolution of the Spe- 
cifick Form of a Body,the Body is to be conſider'd 


as 


Confiderations concerning Book]. 


Sennerrus 


as beſet with other Subſtances, which may a& 
upon Kt; as the Sun, Air, or ſome other A- 
gent; by means of which the Seminal Principle 
may be put into Action, or new Forms may re- 
ſult, from new Contextures of that Matter. 
Theſe Obſervations being premis'd, I ſhall en- 


bu Op; deavour £6 ſhew, That what the Learned Sex- 
rhe Corpu- MermMs delivers, is agreeable to the Corpuſcula- 


alar 
loſophy. 


-rian Philoſophy. 


I agree then with the Learned Sennertas, That 
the Faculties of Plants and Animals, depend not 
on the Materia Prima, and Vegetative gr Sen- 
fitive Soul ; nor on the Form of Mix'd Bodies, 
conſiderd barely as ſuch; but that there is ſome- 
thing elſe requiſite to produce that Variety of 
Effects, obſervable in Specifick Medicines. 

But tho' I aow theſe things, yet I diſallow 
their Way of Explaining them, as well as a great 
deal more which they aſſert ; as, That Subordi- 


Subordi- nate Forms a& under the Superintendency of 


nate Forms 
a7 not wn. 


Specifick Forms ; foraſmuch as we may as ea- 


der the Su- lily attribute the Effedts of a Compound Body, to 


en- 


of the 


Firms, 


the mix'd Action of the Compounded Ingre- 
dients, as to the Subſervient Actions of Subor- 
dinate Forms, which united will have an Action 
in common, and proper to their Complex Mo- 
dification ; it being different from what cach of 
thoſe Ingredients would produce ſeparately. As 
in a Ballance, the Scale, which by its Specifick 
Gravity ought to tend downwards, is rais'd up- 
wards, by the Addition of a Weight in the other 
Scale. So an Arrow, by the Spring of a Bow, 
is forc'd to flic in a Line, different from what-its 
Specifick Gravity would incline it to, and with 
greater Violeace. And as a Clock, whoſe Parts 

col- 
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concur to the forming of an Engine, proper to 
produce ſuch Effects, as uſually are produc'd in 
that Machine, does not a& by Virtue of a Su- 
perintendent Specifick Form ; but the Parts are 
ſet on Motion, and move Mechanically by the 
help of Weights ; ſo, ſeveral Suhprdinate In- 
gredients, may have a Joynt Effe&t, each of thoſe 
Bodies cooperating, and modifying each other's 
Atctions. Likewiſe Gun-powder, a&ts not by 
Virtue of a Specifick Form, ſuperintending Sub- 
ordinate ones, but Mechanically, by Virtue of 
the Joynt Effects of its Ingredients; which is evi- 
dent, ſince the Effects of the Compoſition are ſo 
different from what the ſeparate Ingredients 
would produce; and as from hence it appears, 
that the Efficacy of it depends on its Mechanick 
Texture; ſo, to make it appear, that the Ingre- 
dents were but ſhghtly mix'd, I boyd the Pow- 
der of it in Water, and, evaporating the filtred 
Liquor, obtain'd Criſtals of Salt-Petre, the black 
ſtuff remaining in the Filtre, being inſipid,and in- 
flamable likeSulphur: And this black Matter being 
boyr'd in a ſtrong Lixivium, fo as to diſlolve the 
Sulphur,the Sulphureous Liquor will run through 
a Filtre,leaving the Charcoal behind; into which 
Liquour if an Acid Spirit be dropp'd, 'the Sul- 
phur precipitates in the Form of a white 
Powder. 

But toilluſtrate our Doctrin of Formsand Qua- 
lities a little further, I ſhall add, That a blue and 
yellow Powder being mix'd in a juſt Proportion, 
produc'd a green Colour: which did not hap- 
pen, becauſe thoſe two Ingredients were ſubſer- 
vient-to a Predominant Form ; but becauſe they 
both being/joyn'd made a Compound Impreſlion 

, upon 
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as beſet with other Subſtances, which may a& 
upon xt; as the Sun, Air, or ſome other A- 
gent; by means of which the Seminal Principle 
may be put into Action, or new Forms may re- 
ſult, from new Contextures of that Matter. 
Sennerrus Theſe Obſervations being premis'd, I ſhall en- 
bis Op,940n deavour to ſhew, That what the Learned Sey- 
rhe « Corpu- MerTM delivers, is agreeable to the Corpuſcula- 
Dork -rian Philoſophy. 

F I agree then with the Learned Sennertws, That 
the Faculties of Plants and Animals, depend not 
on the Materia Prima, and Vegetative qr Sen- 
fitive Soul ; nor on the Form of Mix'd Bodies, 
conſider'd barely as ſuch ; but that there is ſome- 
thing elſe requiſite to produce that Variety of 
Effects, obſervable in Specifick Medicines. 

But tho? I alow theſe things, yet I diſallow 
their Way of Explaining them, as well as a great 
deal more which they aſlert ; as, That Subordi- 

Subordi- nate. Forms a& under the Superintendency of 
nare Forms Snecifick Forms; foraſmuch as we may as <a- 
der the Su- ily attribute the Effets of a Compound Body, to 
—_ the mix'd Action of the Compounded Ingre- 
Specifick dients, as to the Subſervient Actions of Subor- 
arms. dinate Forms, which united will have an Action 
in common, and proper to their Complex Mo- 
dification ; it being different from what cach of 
thoſe Ingredients would produce ſeparately. As 
in a Ballance, the Scale, which by its Specifick 
Gravity ought to tend downwards, is rais'd up- 
wards, by the Addition of a Weight in the other 
Scale. So an Arrow, by the Spring of a Bow, 
is forc'd to flie in a Line, different from what its 
Specifick Gravity would incline it to, and with 
greater Violence. And as a Clock, whoſe Parts 
CON» 


Chap.IV. Subordinate Forms. 


concur to the forming of an Engine, proper to 
produce ſuch Effects, as uſually are produc'd in 
that Machine, does not a& by Virtue of a Su- 
perintendeat Specifick Form ; but the Parts are 
ſet on Motion, and move Mechanically by the 
help of Weights; ſo, ſeveral Suhprdinate In- 
gredients, may have a Joynt Effet, each of thoſe 
Bodies cooperating, and modifying each other's 
Actions. Likewiſe Gun-powder, aQs not by 
Virtue of a Specifick Form, ſuperintending Sub- 
ordinate ones,” but Mechanically, by Virtue of 
the Joynt Effects of its Ingredients; which 1s evi- 
dent, fince the Effetts of the Compoſition are ſo 
different from what the ſeparate Ingredients 
would produce; and as from hence it appears, 
that the Efficacy of it depends on its Mechanick 
Texture; ſo, to make it appear, that the Ingre- 
dients were but ſlightly mix'd, I boyPd the Pow- 
der of it in Water, and, evaporating the filtred 
Liquor, obtain'd Criſtals of Salt-Petre, the black 
{tuft remaining in the Filtre,being inſipid;and in- 
flamable likeSulphur: And this black Matter being 
boyl'd in a ſtrong Lixivium, fo as to diſlolve the 
Sulphur,the Sulphureous Liquor will run through 
a Filtre,leaving the Charcoal behind; into which 
Liquour if an Acid Spirit be dropp'd, 'the Sul- 
phur precipitates in the Form of a white 
Powder. 

But toilluſtrate our Doctrin of Formsand Qua- 
lities a little further, I ſhall add, That a blue and 
yellow Powder being mix'd in a juſt Proportion, 
produc'd a green Colour : which did not- hap- 
pen, becauſe thoſe two Ingredients were ſubſer- 
vientto a Predominant Form ; but becauſe they 

both being-joyn'd made a Compound Impreſlion 
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upon the Eye. And likewiſe in making Subli- 
mate or Vitriol; all that is requiſite to enable- 

them to produce Effefts proper to ſuch Bodies, 

is, that the Parts ſhould be in a proper manner 
contex'd and modify'd together ;, and then, they 

are not _ capable of performing what » 

uſually aſcrib'd to them, upon the Account of 

their more ſpecifick properties ; but ſome, which 

are not different (as Vomiting, and Purging,Ge) 

from thoſe Effetts, which are ſaid to be produc 

upon Vegetables, upon the account of a Super- 

intendent Form. 

So that tho? the Operations of Compounded 

| Subſtances depend on the United Texture of Sub- 
Natee.art ordinate Forms, yet, as I have before taken No- 
of Com- tice the Actions of thoſe Bodies, are not wholly 
pounce ;, £0 be attributed to their Union ;, ſince upon the 
£::5:44..4” Diſſolution of that Contexture, each Body hath 
fo their its determinate Form and Virtue ; as when the 
Ss Ingredients of Gun-powder are again ſeparate; 
or as when a Roſe loſes its Specifick Form, by 

being taken from the Tree : But, 
To conclude this Diſcourſe, we ſhall again 
take Notice of what we have before hinted atin 
the beginning, viz. The unfixt uſe of the Word 
Form, and that a Body is ſaid to be of this or that 
Form, upon the Account of a very few Qualities: 
If then the Form be nothing but a"Corgeries of 
Accidents, it may, by proper Agents, loſe that 
Form, the Subordinate ones ſtill remaining un- 
The Modi- difſoly*d; till a more powerful Agent deſtroys 
=> 6 them too : (fo that a Body may have a twofold 
fold. Modificatiod: ) As for Inſtance, The Spring dt 
a Watch, may, by being put into the Fire, lok 
that Elaſtick Virtue ; yet nevertheleſs _— 
ance 
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ſtance is Iron, and retains Qualities proper to 
ſuch aSubſtance. Again,another Inſtance we have 
in a Roſe, which when it hath loſt its Faculty of 
receiving a Nutritious Sap from the Tree, yet it 
retains other Qualities, which depend on the 
Texture and Modificetiou of its ſolid Parts, the 
former being only Qualities,in reſpett of the Spe- 
cifick Form; but the latter, the Reſult of its Con- 
texture. 

To illuſtrate this Notion a little further, I ſhall 
make uſe of the following Compariſon, viz. That 
asa Mill, which is an Organical Machine, per- 
forms what belongs to it as ſuch, as long as it 1s 
ſupply'd with Water; 'ſo a Plant is enabV'd toef- 
tet ſeveral things, whilſt atuated by a Vital 
Spirit: And further, as a Mil upon the Con- 
ſumption or Congelation of that Water, ſtill re- 
tains the ſame Parts it had before, ſo do the Parts 
of a Plant, tho' the Sonl ceaſes its communicative 
Virtue. And to continue the Parallel further, 
as the Conſtituent Parts of a Ml are not de- 
ſtroy'd, tho? the Faculty of Operating as ſuch be 
loſt; ſo neither is the Water, but only by reaſoa 
of Congelation, or Evaporating in the Form of 
Exhalations, ceaſes to coexiſt in a Form fit to 
turn the A:/: Sotho? a Plant or Flower be lopt off, 
and retains the ſame Texture of its ſolid Parts , 
yet when it ceaſes to be water'd with a continual 
ſupply of Sap, the Sap is only diſpers'd in the 
Air, or intercepted, and ſpent in ſome other 
Part of the Tree: From whence it appears, that 
nothing at all periſhes, but only the Manner of 
Union, and the Particular Modification of thoſe 
Parts of Matter ceaſe ; ſo that thoſe ſolid Parts 


are no longer fitly adapted to be —_— by 
i tnoICc 
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thoſe Fluids. Which Inſtance may ſerve to il. 
laſtrate our Doctrin, tho? there be conſiderable 
Difference betwixt the things compar'd, inaſ- 
much as a Plant hath not always that Aptitude 
to be again atuated as the MU hath. 

But there are ſome Inſtances, which may ren- 
der the Difference leſs confiderable, it we conſ- 
der that the Roſe of Jericho, which tho” for ſeve- 
ral. Years gather'd, and wither'd, is fo far re- 
freſ'd by Water, as to ſeem but lately gather'd: 
And I have obſerv'd, that tho” a Plant of Alees 
had ſeveral Years hung near the Ceiling of my 
Chamber, yet it was by the uſe of a convenient 
Liquor, ſo far renew'd, as to perform ſeveral 
things, which are uſually the Effects of Life and 
Growth. And the like is confirmed by what may 
be experimented in Waſps,which,tho'drown'din 
Water, will yet recover Life by the Heat of the 
Sw. * 

Quali- But to wave needleſs Illuſtrations, I ſhall pro- 


The 
Body wheſs CC*d tO obſerve, That tho? a Body hath laid down 
Specifick its Specifick Form ; yet the Qualities remaining, 
firoy'd, þ ug are not always the Reſult of the united Subor- 
pend net en dinate Forms ; but depend ſoffietimes on the de- 
rhe Vuired terminate Forms of Particular Parts of that 
the whole Body, tho? the Union be ſuch as to preſerve the 
Ingredients StruCture,as to Senſe, unalter'd; as appears when 

an Extract is drawn out of Rhwbarb, or the Juice 

of Oak-Bark is extratted by Water, the Remain» 

ing Subſtances, tho' as to outward appearance 
ore Qus- the ſame, retain not their Specifick Virtues 
be ada,4 Beſides, upon the Abolition of Specifick Forms 
per « Dif. ſeveral new Qualities may be atded to a Body, 
« Speer; { which it had not before, by the Influence of ex- 
Fom. ternal Agents: As when 5k reſults from the 


Aion 
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Action of ſome External Body upon Fleſh: For 
not only the Seminal Rudiments, latent in Bodies 
that have undergone a Change, exert them- 
ſelves; but ſeveral outward Agents, to which 
thoſe Bodies are expos'd, do, by agitating and 
altering the Textures of that Matter, promote 
ſuch a Favourble concourſe of Circumſtances, 
that Noble and very Exquiſite Forms, may reſult 
from their Union and Contexture. As a Lime- 
Stone, being Phyſically chang'd by the Influence 
of Congruous Particles, when expos'd to the 
Air, will yield Salr-Perre, genuine and inflam- 
mable. And I have often obſerv'd an Efflore- 
ſcence upon certain Marcaſites, agreeable in hoth 
Colour and Taſte, as well as other Operations, 
with Y:rriol, which could be nothing but the Ef- 
fect of outward Agents, changing the Texture 
of thoſe Parts,which lay open to the Air for ſome 
time. 


Relation it"hath to a Specihick Form, and that 


dinate Aſſociation of Parts, promoted by a mu- 
tual Concourſe of Natural Agents; as the Ex- 
crements may be voided when a Man's dead, or 
Fruit may be ripen'd after it is gather'd, without 
the aſſiſtance of the Expalſive Faculty of the Soul 
in the former, or the Perfedjve in the latter. 
Agreeable to this, the Inquiſitive Oviedo relates 
a Story to the Emperor Charle: the Fifth, of a 

Fruit 


:which-is the meer Reſult.of Texture amongſt its * 
own Parts: what I ſhall offer, is, That ſome ſia 
things are attributed to the Soul or Specifick reſpe 


Form, which may be effeted by the meer Subor- þ;,, 


orm, 
& of 
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Fruit in the Weft-Indies, call'd Anara's, which 
are gather'd as ſoon as One is ripe, the reſt being 
kept in Chambers to acquire Maturity atter- 
wards, And the Learned Foſephus m_ relates 
the following Account of the Fruit of a Plane- 
Tree to the ſame, wiz. That they uſually gather 
it when green, which being laid up in a Vellel 
mix'd with a certain Herb, gradually ripens, 
But the Diligent P:/o tells a Story, more to our 
Purpoſe, of thoſe Braſilian Plants, call'd Pa- 
coeira, and Banamera ;, for concerning the Fruit 
he ſays, Continentur plerumque in Uno Ramo, qua- 
tuordecem aut ſedecem numero, ut ita una Planta, 
proferat ſeptuaginta aut oftuaginta, qui ſubinde Vi- 
rides avulſi, nunc in e/fdibus, nunc in Navibus ſu- 
ſpendumtar, donec juſtam maturitatem & flavedinem 
conſequantur : And he alto ſays of the Boughbs, 
when lop'd off, Ramus autem ille fruttibus onuſtus, 
interea dum ills matureſcunt, augetur, floreſque ſem- 
per protrudit, ex corpore illo folaggeo, &c. And it is 
not leſs remarkable, that Onions, and ſuch like 
Fruit, as well as Potatoes, Will ſhoot of their own 
accord, tho? ſuſpended in the Air. 

But not here to take Notice how far theſe 
things may reſult from the Exertion of Latent 
and Semiaal Principles, I ſhall rather obſerve, 
That ſeveral things uſually aſcrib'd to the Soul, 
may reſult even from-the Texture of the Body, 

* A Ceſa- concurring with external Cauſes, as the Hair, 
= - or Nails will grow conſiderably for a long time, 
ons www after the Body is dead. 
Arena, _ * And tho? by the Eſpouſers of Sennerta his 
of the Soul; Opinion, the Ceſſation of the Vital and Animal 
Superinien. Functions upon Death, are look'd upon as ſtrong 
ling. Arguments, That the Soul is the Agent, which 
effects 
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effects whatever is ated in the Body ; yet 1 con- 
ceive it depends on ſomethings very precarious ; 
ſince notwithſtanding what is manifeſt to us,the 
Ceſſation of thoſeFaculties may depend on the in- 
ternal Organization,which may in ſome meaſure 
bedeſtroy'd; Since the Body conſiſts of Parts,not 
only ſolid,but ſoft; as the Brain,and alſo liquid, 
as the Humours ; a right and convenient _—_ 
tation of which is required to preſerve 
conſiderable Changes in the Humours, being e- 
nough to obſtru& Circulation, on which Life 
ſo much depends: Thus in Palſies, tho there be 
no viſible Change yet by an Indiſpoſition, either 
inthe Humours or Veſlels, the Parts become void 
of Senſe as well as Motion: And even Sleep it 
ſelf, ſo alters the Diſpoſition of our Bodies, that 
Odours and Sounds are not perceiv'd by a _ 
ing Man, tho” nothing externally obſtrutts the 
Operation of the Soul, which lodges in the Bo- 
dy; and what conſiderable Alterations in the 
Humours may be effe&ted, without our Percep- 
tion, may be urg'd,from the Effets which Thun- 
der hath upon Wine, in turning it into a Vi- 
negar, ſower and uninflamable. 


But to render what 1 have ſaid of Subordinate The former 
hogs: 


orms, more intelligible, I ſhall lay it down in 


e 


certain Propoſitions, without making long and qare Forms, 


mate Bodies : And firſt I ſhall conſider, 

I. That the ſignification of the Technical Word 
Form, 1s indeterminate ; ſince it is not agreed 
what is enough to determine, what Forms Bo- 
dies are of , it being not only diſputed, whether 
Water, by being froze; loſes its Form or not; 
But further, ſeveral Bodies have no particular 
D Forms 


tedious Excurſions, applying it chiefly to Inani- — 
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Noble- 
Grmothrd the Nobleneſs of Forms. 
ve £fim- This is not only evident from Examples be- 


Forms aſlign'd to them ; as Ink, Gun-powder, 
Beer, Coal, &c. Nay, ſome Bodies confider'd in 
different Reſpets, may ſeem to have more Forms 
than One, as in YVitrum Setwurni, which is made 
of Lead, it may be doubted , whether it hath 
the Form of a Metal or Glaſs; fince it hath a 
reat many of the Qualities of Both, as Fuſi- 
Kility, Tranſparency, and Brittleneſs; and will, 
contrary to common Glaſs, diſſolve in Aqua For- 
ts, yield a ſweet Solution, and may be reduc'd 
into a Malleable Lead by Fire; fo likewiſe Amel, 
whoſe Ingredients are calcin'd Tin, together 
with Salt and Sand, fand ſome burat Copper,will 
again yield moſt of the ſame diſtin& Ingredients; 
et the Compound had not all the Properties be- 
ning to theſe Bodies. But, 
IL It is a Matter of Difficulty to determine 


fore given, but ſeveral others ; as Glaſs of An- 
timony, is more apt for ſome uſes than Crude Ar- 
timony, and vice verſa. Again, it hath been for- 
merly a Diſpute, and may be a Doubt ſtill, Whe- 
ther the Powder reſulting from Gold and Silver 
precipitated, be a Nobler Metal than Gold ; of 
which were a Spagerical Phyſician, and a Gold- 
ſmith to judge , the Former would value the 
Powder, as much as the Latter would the Gold. 
Again, tho? Silver Soder be the Reſult of Silver, 
alloy'd with any or Braſs, and of very great 
uſe ; yet it may eſtion'd,whether it is not by 
that means render'd leſs valuable. And tho” a 
Plant be petrify'd, and for that reaſon valu'd as 
a Rarity; yet is that New Form ia it ſelf leſs 
Noble the former. 

| | IIL Tho' 
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dies, by a Receſs or Acceſs of Qualities, yet they 
retain the ſame Denomination, and are ſaid to 
-have the ſame Form, by reaſon of ſome Eminent 
Quality or Uſe; which is proper to them. - 
For which reaſon YVitrum Antimonis is calPd 
ſo, becauſe it hath the Fulible and Tranſparent 


HL Tho' ſeveral Alterations are made in Bo- The melt 


id 
lities of 4 


Body, dene- 


minate its 


Form. 


Qualities of Glaſs; tho it, in other Reſpedts, 


beſides its Vomitive and Purgative Properties, 
hath Qualities different from Glaſs. So all Un- 
Quous Bodies, as Oyl of Almonds, Olives, &c. 
are calld Oyls, becauſe Fluid, and not apt 
to be mix'd with Water; yet there is a great 
deal of Difference betwixt them, and Empyren- 
matical Oyl of Guajacum Or Box ; So likewiſe 
ſeveral Subſtances of very different Effefts, are 
reckon'd amongſt Salts; becauſe they readily 
diſſolve in Water, and are very ſfapid; fo that 
the Word Form, ſeems to be apply'd to Bodies 
on the account of ſome Metaphyſical Conceprions, 
and in reſpect of ſome General Uſe; rather than 
Phyſical Forms, by which Subſtances of the ſame 
Form, are ſaid to be of the ſame Specifick Nature 
and Virtue. From whence it may be thought 
that ſeveral Subſtances are generally Claſs'd to- 
gether, as they are alike States of Matter, rather 
than agreeable Forms: As Water and Wine may 
be turn'd into Ice, or Tallow and Mineral Con- 
cretes, may become of the number of Subſtances 
which conſtitue Flame. 


I'V. That by Compound Bodies, ſeveral The A&i- 
Effets will be produc'd, upon the account 2,9. {we 


of the Union and Joynt-Action of their In-j > 
Jnion of 


their Parts. 


gredicats. 


D 2 Theſe 


i. il. 
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Theſe Operations, by the Schools, are faid to 
be done Aftione Communi ;, as when a Man diſ- 


putes viv4 voce, the Rational Soul concurs with 
the Vocal Organs, to the Forming of Syllo- 


giſms : Or, to uſe a plainer. Inſtance, as a Bullet 


acts on a Plane, by Virtne of its whole Spccifick 
Gravity, tho' it touches the Plane but in a Point; 
the other parts ating on it by the Intervention 
of that : Or as in a Pair of Scales, the whole Sub- 
ſtance of a Man, and all that he hath about him, 
preſſes upon the Scale, tho? he touches it but 
with his Feet. But touſe an Inſtance of the Con- 
current, or Attio Communis, of an Organical 
Body; the Effe&s of a Compound Body, are like 
that of a Watch, where if any Part be wanting, 
the Complex Action ſo much depends on the 
Common, and Joynt-Attion of the whole, that 
the Attion of the whole is deſtroy'd. 


tnanimaze = V, It is agrecable to Reaſon, to admit of Sub- 


Subordi- 


ordinate Forms, in Bodies Inanimate. 


nate Forms. Againſt this it is objected, That one Body can- 


not have two Fqrms. To this it may in ſhort be 
anſ{wer'd, That tho* a Body can have no more 
than one Adequate Form; yet being a Compound, 
it may have ſeveral, which are Subordinate to, 
and Parts of that; as the Parts of a Warch have 
each their own Forms, which are Subordinate to 
the Form of the whole. 

A Second Objeftion is, That a Body having a 
Compleat Form, whatever is Concurrent to it, 
makes it Ens per Accidens. To this it may be an- 
ſwer'd, That according to the Schools, the Soul 
and Body, which have each ſeparately diſtin 
Forms, being joyn'd, make Unum per ſe, and not 
per Acciadens;, and the Rational Faculties, which 

are 
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are its Accidents, are ſaid to make Unum per ſe : 
So that thence, Þy Parity of Reaſon, tho” a Con- 
geries of Accidents, concur to the Forming of a 
Body, yet the Operation and Property of the 
whole United, being one, it may as well be ſaid 
to be Unum per ſe. Add to this, that'the Peripa- 
teticks have not ſcrupled to teach, That the Forms 
of Elements, are not deſtroy'd by being mix'd, 
yet they hold each of the Bodies made up of 
them, to be Unum per ſe. 

But it may be further anſwer'd, That tho” a 
Form be compleat in it ſelf, yet the Form reſult- 
ing from the Union of another with it, may be 
far more Noble, and perform things much more 
curious than bibes: As when Sulphur and Nitre 
are added! to Charcoal; or when a Spring 1s 
added to the other Parts of a Watch, where by 
the Addition of theſe Forms, the pre-extent are 
not deſtroy'd, but improved; the whole, in 
_ Compoſition , making one Compound 

orm. 
VI. Sometimes a Superadded Form is Acci- 


— {.. 


A Super- 
added Form 


dental to a Pre-exiſtent; yet it modifies the Ope- ,,,, mod;f 


rations of it, withoug altering its Nature. 


As a Needle, which hath its Form conſidet'd *, 


the Actions 


Subor- 
inatc ones, 


as Steel, beſides its Figure as a Needle, and Hy without de- 
being toucl'd with a Load-ſtone, acquires ſeve- f, "3 


ral other Properties; as to attra& others, an 
inſtead of its Indifferency to' move any way, Te- 
gulates its Motion, fo as to point North and 
South; of which Properties it is again depriv'd 
by being drawn upon the Pole of a powerful 
Load-ſtone. 
But that we may more clearly underſtand, how 
a Superadded Form modifies the Actions of a 
D 3 Body, 


1 . 
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Body, we need but refle&t on the Parts of a 
Watch, from whence the Forma T otius proceeds ; 
where we may ſee,how the Spring, by being bent, 
ires a Tendency to expand, and how the 
Wheels moderate that Expanſion : From whence 
we may gather how the Parts of a Body, which 
united, make the Forma T otixs, COncur in ſuper- 
adding ſeveral New Qualities to the whole. $0 
a piece of Lead is Vitrify'd by the AQtion of the 
Fire, by which AQtion the Parts, which before 
were pliable, become brittle ; and being other- 
wiſe rang'd as to Situation, give way to the Rays 
of Light, and becomes Tranſparent: And Satr- 
Perre, by the Addition of Coal and Sulphur, 
inſtead of burning by degrees, and leaving an 
Alkalizate Salt behind it , flaſhes all away at 
ONCce, 
Compound  - VII. Beſides the Actions of a Body, which 
1,.4+ are ſpecifick, in reſpe& of the whole; it may 
tue of ene have ſeveral -Operations depending on the ſe- 
le Ingre- — and particular Properties of an Ingre- 
ent. ' 


aens. 

This may appear from what hath been deli- 
ver'd above: But to makg it more clear, I ſhall 
again intimate, what hath Geea before deliver'd, 
vsz, That the Parts of a Watch, retain ſeve- 
ral of their Priſtine Qualities, when put toge- 
ther, as they did before: To which another 1n- 
ſtance might be added, from what is elſewhere 
ſaid of Gun-powder. To which it may be added, 
That ſeveral Ingredients in Phyſical Compoli- 
ions, retain their own Qualities, tho? the Com- 
poſition hath in General a Particular Effet upon 
the” account of jts Mixtgre. As for Inſtance, 
HAmbergreece retains its Smell, as well as te 

EL Iee: Taſte, 
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Falte,when made up into Pills with other Ingre- 
zredients; and Opium likewiſe its Soporifick Qua- 
11:1es, tho? mix'd with ſo great a number of In- 
gredients as thoſe of YVenice-Treacle. 

Another Example we have in the Precipitate 
of Gold and Mercury by Heat, which tho? it hath 
a rediColour,different | am both the Ingredieats, 

' yet the Mercury retains its Salivating Faculty. 

VIII. That is often call'd the Specifick Form 1n =_ = 
ſeveral Natural Bodies, which is not the Preſi- , youll, pr 
ding, but only the moſt Eminent. Geri 

To prove this, we-are to conſider, what hath _ 
been already obſerv'd : As Firſt, That the Sig- 
nification of the Word Form, is made uſe of Ar- 
bitrarily, and without ſufficient Diſtiaction. Se- 
condly, That Forms are only Reſpeftive, and the 
Reſult of a Determinate Coexiſtence of the Parts 
of Matter. Thirdly, That they are attributed 
to Bodies, upon the account of ſome particular 
Qualities ; as Un&uouſneſs in Oyls, &c. or ſome 
particular Uſe. Pourthly, Agreeably to theſe, a 
Body muſt be endued wich ſeveral of thoſe Qua- 
lities, upon the Account of which Bodies are re- 
ferr'd to different Claſſes. As in Vierum Anti- 
ments, in which beſides thoſe Qualities by which 
it is referr'd to Glaſs, it hath a Vomitive and 
Purgative Faculty, by which it is brought into 
another Claſs in 4 Fifthly, It is not re- 
quiſite, that theſe Forms ſhould depend on one 
another ; ſince neither the Vomitive nor Purga- 
tive Faculty depend on the Form of Glaſs, they 
both being inherent in the Calx, before it was 
Vitrify'd, and would be preſerv'd,tho' the Glaſs, 
without an Addition of other Matter, ſhould be 
turn'd into a Regul/ns. Sixthly, To theſe Obſer- 

D 4 vations, 
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vations, we may add, That the Qualities of Bo- 
dies, are ſaid to be leſs or more Noble, in reſpe& 
of their different Uſes: As in Glaſs of Antimon, 
tho* the Glaſs may be taken for» the Nobleſt 
Form by an Artiſt, yet its other Antimoxial 
Qualities are more Eminent amongſt Chymiſts and 
Phyſicians. Seventhly , From theſe Conlidera- 
tions we may gather, that the moſt Predomi- 
nant Form is not always that which denominates 
the Form of a Body ; but ſometimes that which 
is moſt Eminent, that js, moſt regarded. 

IX. The Forms juſt now mention'd, are ra- 
ther to be eſteem'd Concurrent , than Subor- 
dinate. 

' And indeed, where the Denomiaating , or 
moſt regarded Form, may be fo vary'd, they ra- 
ther ſeem Concurrent than Subordinate, in reſpect 
of the Body, whoſe Attributes they are. 

SO that the Subjection of ſome ſort of Forms, 
ſeems very difficult to be explain'd. And in- 


: deed we are ſo apt to miſtake Names for Things, 
ſince by only denominating ſome Bodies, which 


have Particular Operations, we are apt to attri- 
bute what. is the ſole Effect of Modification, to 
that Metaphyſical Conception, which we have of 
an Aery Form,rather than to the Body conlider'd 
as a Phyſical Agent, endued with a Mechanical 
and Adventitious Texture. And it is ſo far 
from Appearing that there is any thing of Super- 
eminency, or Dominion of one Form in all the 
Operations of a Compound, Body, that in ſome 
—_ Bodies, the Specafick Form is not in the 
leaſt concern'd in the Effe&s of them; vs Water 
wilt ſcald by Virtue of jts Adventitious Heat, 
which is contrary to thoſe Qualities attributed to 
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its Form as ſuch. And ſo{Springineſs may be ad- 
ded to,or taken away from Silver, without alter- 
ing the Specafick Form of the Metal ; nor does the 
Form of a File, conſider'd as Metal, affe& what is 
attributed to it, upon the Account of thoſe Aſpe- 
rities: Nor is the more than uſual Hardneſs the 
Product of the Subſtantial Form, but an acquir'd 
Temper given it by the Smith. 

It would be an eaſy Matter toadd ſeveral other 
Inſtances : But to conclude; Tho? the uncertain 
Signification of Terms, hath made the Foregoing 
Diſcourſe the more Difficult and Dark ; yet 1 
hope it may ſerve to dete&t ſome receiv'd Errors, 
and promote a truer Theory conceraing theſe 
Matters. | 


——_— 


CHAP. V. 


Experiments and Thoughts about the Pro- 
duQtion and Reproduction of Forms. 


in the preceding Chapter about Qualiries , ; 


T was not without Grounds that I intimated Bodies «:- 
Saguts's 
nt0o ON pEX- 


that Bodies are in a great meaſure diſtinguiſhed cies how. 


into ſeveral Species by a ſort of Tacit Agree- 
ment; there being as yet, no Diagnoſticks ſuf- 
ficient to diſtinguiſh the ſeveral Species of things, 
but they are rather taken for diſtin& Species, 
by being known by ſuch Names, than any true 
CharaReriſticks. As for inſtance, ſome well 
$kill'd in the Writings of Ariſterle, hold, that 
Water and Ice are not eſteemed diſtinct ag 
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vations, we may add, That the Qualities of Bo- 
dies, are ſaid to be leſs or more Noble, in reſpe& 
of their different Uſes: As in Glaſs of Antimory, 
tho* the Glaſs may be taken for» the Nobleſt 
Form by an Artiſt, yet its other Antimorial 
Qualities are more Eminent amongſt Chymiſts and 
Phyſicians. Seventhly, From theſe Conlidera- 
tions we may gather, Mat the moſt Predomi- 
nant Form is not always that which denominates 
the Form of a Body ; but ſometimes that which 
is moſt Eminent, that is, moſt regarded. 

IX. The Forms juſt now mention'd, are ra- 
ther to be ceſteem'd Concurrent , than Subor- 
dinate. 

' And indeed, where the Denominating , or 
molt regarded Form, may be fo vary'd, they ra- 
ther ſeem Concurrent than Subordinate, in reſpect 
of the Body, whoſe Attributes they are. 

So that the Subjection of ſome ſort of Forms, 
ſeems very difficult to be explain'd. And in- 


. deed we are ſo apt to miſtake Names for Things, 


ſince by only denominating ſome Bodies, whuch 
have Particular Operations, we are apt to attri- 
bute what. is the ſole Effet of Modification, to 
that Mnghefed Conception, which we have of 
an Aery Form,rather thanto the Body conſider'd 
as a Phyſical Agent, endued with a Mechanical 
and Adventitious Texture. And it is ſo far 
from Appearing that there is gny thing of Super- 
eminency, or Dominion of one Form in all the 
Operations of a Compound, Body, that in ſome 
S1umple Bodies, the Specifick Form is not in the 
leaſt concern'din the Effects of them ; ys Water 
wilt ſcald by Virtue of jts Adventitious Heat, 
which is contrary to thoſe Qualities attributed to 
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its Form as ſuch. And ſo!Springineſs may be ad- 
ded to,or taken away from Silver, without alter- 
ing the Specifick Form of the Metal ; nor does the 
Form of a File, conſider'd as Metal, affe& what is 
attributed to it, upon the Account of thoſe Aſpe- 
rities: Nor is the more than uſual Hardneſs the 
Product of the Subſtantial Form, but an acquir'd 
Temper given it by the Smith. 

It would be an eaſy Matter to add ſeveral other 
Inſtances : But to conclude; Tho? the uncertain 
Signification of Terms, hath made the Foregoing 
Diſcourſe the more Difficult and Dark ; yet I 
hope it may ſerve to detect ſome receiv'd Errors, 
and promote a truer Theory concerning theſe 
Matters. 


CHAP. V. 


Experimertts and Thoughts about the Pro- 
duRion and ReproduQtion of Forms. 


T was not without Grounds that I intimated Bodies «*- 


in the preceding Chapter about Qualities , © 


flinguiſh'd 
nto Spe- 


that Bodies are in a great meaſure diſtinguiſhed cics how. 


into ſeveral Species by a ſort of Tacit Agree- 
ment; there being as yet, no Diagnoſticks ſuf- 
ficient to diſtinguiſh the ſeveral Species of things, 
but they are rather taken for diſtin& Species, 
by being known by ſuch Names, than any true 
Charadteriſticks. As for inſtance, ſome well 
$kill'd in the Writings of Ariforle, hold, that 
Water and Ice are not eſteemed diſtinct m—_ 
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of Bodies, they both having the ſame Nature 
yet Galen not without Reaſon, favours the con- 
trary Opinion, ſince they differ both in reſpe& 
of Fluidity and Firmneſs, as well as Tranſpa- 
rency : Beſides, Ice and Salt beaten together, 
will freeze other Liquors, whereas Water and 
Salt will not; where there ſeems to be diffe- 
rence enough to denominate them Two diſtin 
Species of Bodies, as well, as that Mult, Vine- 
gar, Wine, Spirit of Wine or Tartar, ſhould 
be eſteemed ſo; or that a Chick ſhould be 
thought different from the Egg which was 
hatched. Yet ſome Ariſtotelians have been ve- 
ry doubtful whether the Natures of them he 
different or not, as alſo whether Clouds, Hail, 
Rain or Snow differ in Specie from Water, 
tho* the Writers concerning Meteors ut14i!y 
treat of them as different. 

And if fo ſmall an Accident as Mot io": 0 


| whatever diſtinguiſhes Wind and Exhe!5:10ns 
1s enough to entitle them to diſtin& Speci.s 01 


Bodies, a Greater Right may be preſume. i114 
Paper and Rags, Glaſs and Wood- Aſhes. {vu 
be eſteemed ſo too; as alſo Soap, Sugar, Gun- 
powder, &c. For it is not a ſuſhcient Objection 
that moſt of theſe Bodies are FaQtitious ; for 
the preſent- ſtate of a Body , denominates its 
Speaes, however it came by that Nature ; as 
the Salt which is made in the Jſle of Xn, b 
the Sun aSing upon the Sea-water, is as muc 
Salt, as that which is artificially made by the 
Heat of the Fire, by boiling Sea-Water in Chaul- 
drons ; and Silk-Worms and Chickens hatched 
by the heat of Ovens or Dunghils, are equally 
as much Silkworms or Chickens, as thoſe pro: 
duc 
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duced by the heat of the Sun, or warmth of a 


Hen. 
Beſides, the ObjeQtion, that moſt of the fore- The Pre. 


mentioned Bodies are FaQtitious, is lefs va- 


lid, fince they ſeem equally performed by Na- Efe#: 
ture, the Artificer being only concerned in ****- 


putting Natural Agents together , which take 
the ſame Meafures in cauſing their Effects, as 
if they had caſually been brought together by 
Chance: As in Chymiſtry, the Agent which is 
Fire, operates upon the Subjects it hath to work 
upon as Fire, and not as it is barely an Inſtru- 
ment of a Chymiſt ; and therefore tho? the Ap- 
plication belongs to the Chymiſt, the Action is 
as much Natural, as the Productions of «/frna 
or Veſuvixs;, where by the internal Action of 
the Fire, Stones are Calcined, and Metals 
not only colliquated, but Metalline Flowers and 
Aſhes diſperſed about the adjacent Parts. 
And I am not without Probability inclined 
to believe, that ſeveral Minerals as well as o- 
ther Bodics, which lic near the Center of the 
Earth, are rather the Productions of Subterra- 
neal Fires, changing the Textures of other Bo- 
dies than that they. have lodged there, ſince 
the firſt Creation of things; for we ſee, that 
Lead becomes Minium , and Tin Tutty, in a 
very ſmall time, and the Fumes of Sulphur, u- 
niting with thoſe of Mercury, convene into 
that delicate red Maſs called Vermilion, which 
hath ſo far the ſimilitude of a Mineral, that 
It hath been called by the ſame Name of Cin- 
naberis: $0 that we may eaſily conceive, how in 
the Bowels of the Earth, certain Mineral Fumes 
penetrating and uniting with a ſtony Concre- 
| tion, 


— 
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The Arti- 
ficial Pro- 


tion, Minerals may be formed : From when 
it may appear, that a Congeries and Union of 
Accidents, is as ſufficient to diſcriminate the 
ſeveral Species of Bodies, as the imagination 
of Subſtantial Forms. 

But to illuſtrate the Mechanical Origin of 
Forms , we may take notice of the Artificial 


d 
vans. Production of YVitriol, which is fo like the Ne 


reſpondent 
to the Na- 


tural. 


tural, that it makes us able to gueſs what Mex 
ſures are taken in the Natural Produdction of 
it. And ſince YVitriol 1s not a meer Salt, but 
rather (to uſe a Chymical Term) a Mageſt 
it is requiſite to obſerve, that according to 
ſenſe of that Word, it is not prepared by a &- 
paration of Principles, but by the changing the 
Form of a whole Body, by an Addition and 
intimate Union of a Saline Menſtruum : A- 
greeable to which Notion it is to be noted, 
that an Acid Spirit, and a Metalline Subſtance, 
may be drawn as well from Artificial as Natt- 
ral Virriol;, and conſequently both muſt be & 
qually natural Y3rriols in the ſtrict ſenſe of that 
Word. 

But theſe are not the only Characteriſticks 
of the Natural Agreement of Fatitious and 
Natural Yitriol;, ſince Yieriok of Mars , whe- 
ther prepared by Oyl of Yieriol or Spirit df 
Salt , hath beth the! Colour,j Tranſparency, 
Brittleneſs , aptneſs to Fuſion, and Styptial 
Taſte, with the Yirriol of Marchaſites ; as allo 
ſeveral other Qualities, as to turn an Infuſionof 
Gals into Ink; a Vomitive Faculty, when taken 
in a ſmall Doſe ; as alſoto be endowed with 
Cryſtals of very Curious Figures, and a Dil- 
poſition to run per Deliquium, aS Gunther 

Belichins 


Bel 
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Belichins hath obſerved common YVitriol made 
iſe of in Germany to have. 

And here we ſee, that the ſame Qualities may 
xriſe from the Union and Aſſociation of Two 
Ingredients, which are to be found in Common 

itriol ;, without the Incomprehenſible force of 

Imaginary Subſtantial Forms, or a Generation 
of a Form diſtin&t from the Ingredients and 
their Eſſential Modification ; -or a Texture of 
Parts of convenient Shapes and Sizes: Neither 
is there ſuch an Intimate Mixture, as the Schools 
imagine, of theſe Two Ingredients, but a Juxta- 
Poſition and new ranging of their Parts in 
reſpe&t of Order and Poſition : Which 'is e- 
vident, ſince by Diſtillation the greateſt part 
of the Yitriol may be drawn off, leaving the 
Metalline Subſtance behind ; and that moſt of 
its Qualities depend upon the Poſition of its 
Parts is plain, ſince through a good Burning 
Glaſs, the Sun Beams will ſo alter their Order 
and Texture as to turn it red. 


CHAP. VI. 


Doubts aud Experiments, concerning the Cu 
rious Figures of Salts. 


The Figures HO” I am not willing to acquieſce in the 

4 s tag Dodrin of Subſtantial Forms, ſince to me 

ed fer, with they are Incompr ebenſible ;, Yet I am as forward to 

———Y own, That I acknowledge the Admirable Wiſ- 

Pewer, dom of our CRE ATOR no leſs, becauſe He 

hath thought fit that the Changes and Altera- 

tions in Matter, ſhould depend on Accidents caſy 

and intelligible, at leaſt with leſs Difficulty to 

be conceiv'd, than the incomprehenſible Doctrin 

of Subſtantial Forms : And tho? the Curious and 

Delicate Shapes of Salrs, be Generally us'd as Ar- 

guments of the Great Plaſtick Skill of Subſtantial 

Forms ;, yet I muſt own, I think them very ſlight 

things, compar'd with Organ:z'd Bodics , and 

therefore I would not have it inferr'd, That be- 

cauſe the Figures of Salts may be accounted for, 

without the Aſſiſtance of Plaſtick Powers, that 
therefore the Bodies of Animals may. 

That Subſtantial Forms are not neceſſary to the 

Production of thoſe Curious Figures in Salts, I am 

induc'd to believe; Firſt, Becauſe a Concrete of 

no leſs Curious Figured Parts, than other Yitriols 

may be made by a bare Connettion of Metalline 

and Saline Bodies. Secondly,becauſe according to 

the different Quantities of Liquor, or the ſpace 

of Time they ſhoot in,their Figures vary: Accord- 

ing to which Agricola, lib. 12. p. 462. de re Me- 

rallica, ſpeaking of the Cords that are immerg'd 

wo into 
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into Yierzol-Water, for the Cryſtals to ſtick to, 
ſays, Ex his pendent reſtes lapillis extente, 4 quo 
Hnmor ſpiſſus adhereſcens denſatur, in tranſlucentes 
atramenti ſutorii, vel cubos vel acinos, quiſUve ſpe- 
ciem gerunt. 
| remember alſo, that having a long time 
thought that the Method uſually taken in pre- 
paring Alkalyes, ſuch as Salt of Tartar, &c. was 
the reaſon, why they are gather'd in the Form of 
Calx ;, I took care to diſlolve Alkalyes well pu- 
rify'd in Water, ſlowly evaporating it, till 
cruſted over, with an Icy Cruſt ; which being 
preſerv'd entire, leſt they ſhould want a ſuffi- 
cient quantity of Liquor, to give them liberty 
to move,in order to their more Curious and Con- 
| cy Coalitions, I continued them in a mo- 
erate Heat for ſome time, and then breaking 
the Cruſt, I had a variety of figurd Lumps of 
Cryſtalline Salt ;, tranſparent, and not much un- 
like white Sug ar-Candy. 
Likewiſe j 


ſtals ob. 
ly from 
an Alkaly. 


aving ſeveral times diſtilYd Oyl ven. Old 


of Yieriol, and a ſtrong Solution of Sea-Salt tO- , 5,142. 
gether, till the Matter left behind was dry ; ef SeaSal. 


that Salt Subſtance, when diſſolv'd in Water, 
hltrated and evaporated, would ſhoot into Salts, 
of Figures differenr, agtording to the various 
Proportions of the Ingredients ; yet nevertheleſs 
tho* ſometimes in the ſame Glaſs the Sales would 
be of different Figures z yet would they be more 
exquiſitely figur'd , than thoſe of Yirrio! often 
are. And from a Mixture of Spirit of Wine, 


and Spirit ot Nitre, digeſted long together, I ,,,,. . 
have got Cryſtals much like in ſhape to Cryſtals Mixrure of 
of Salr-Perre; and I have obtain'd Plates of ru 9, 
Cryſtals, made up of ſolids, very curiouſly ſhaped, Nine. 


and 


ld. 


Experiments concerning : Book 1. 


[hoot feaime into Cryſtals variouſly figurd , according 


Salts ob- would diſpoſe them, without a Coagulation with 
_ yo Salts, to ſhoot into ſmooth and flat Concretions; 
of Copper. 1 Obſerv'd, that Part of the Solution being di- 


and fo congruoully adapted, as to make a very 
plain Surface, much different from what [I have 
elſewhere mention'd from a Solution of Silver 
in Aqua fortis, or Spirit of Nitre ; when I have . 
order'd it ſo, that it ſhould ſhoot leiſurely. _ 
Thirdly, I have ſeveral ways made it appear, 
That Inſenfible Parts of Matter of various, tho 
very curious Shapes, guarded with plain as well 
as ſmooth ſides, will convene into Bodies diffe- 
rently ſhap'd. And tho* Blood, Urine, and 
Hart*s-Horn, might probably have their Sub- 
ſtantial Forms deſtroy'd by the Fire; yet foraſ- 
much as the Saline Parts, with which they are im- 
pregnated, are of the Figures juſt now men- 
tion'd, in the Liquors they have been expos'd, to 
ſhoot leaſurely ; I have obſerv'd ſeveral Males, 
the ſurface of ſome of which were Plains, very 
curious and delightful, and the Figures of others 
exactly Geometnical : And ſtillatious Acids, as 
well as the Bodies they are appropriated to @- 


to the Nature of the Menſtruum, or the Bodies it 
, works upon; as I have experienc'd with a Men- 
ſtruum which would diſſolve Gems, and likewiſe 
with Coral diſſolv'd in Spirit of Yerdigreece : For 
which Reaſon, when I try'd whether the Shapes 
of the Particles of Silver, diſſoly'd in Aqua fortis, 


luted with diſtilld Rain-water, and a Copper- 
Plate immery'd in the Liquor, after it had re- 
mair'd there a while, Cluſters of Metalline Bo- 
dies, devoid of Tranſparency ſettled about it, 
joyn'd together in Plates very thin, yet ve 


glolly 
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gloſſy and flat, the Edges of the largeſt, being 
prettily ſha 


And that the Particles of Gold are apt enough From Gold. 


to aſſociate with Congruous Salrs, and to com- 
poſe Bodies of determinate ſizes, I have ob- 
ſerv'd in Cryſtals, afforded me by Gold, diſſoly'd 
in Aqua Regis,and beingpreſerv'd 1n a cold place, 
till the ſnuperfluous Moiſture was evaporated : 
And from the Parts of Gold divided by a ſtronger 
Menſtruwm, fo minutely as to be capable of bo 
ing ſublim'd, I have abtain'd Cryſtals much of 
the ſame ſhape, tho different in 1ize from one 
another. 

And I remember, having long ſince diflolv'd 
ſeveral Saline Bodies together in Water, by a 
gentle Evaporation, they have yielded Con- 
cretes, different in ſhape from each of the lngre- 
dients ; but it oftentimes is very difficult to allo- 
ciate them, becauſe ſome are diſpos'd to Cry- 
ſtallize ſooner than others : As may be obſerv'd 
ia purifying, Barbary Nitre, from the common 
Salt it is mix'd with; and as Apricola, lib. 12. de 
re Metallica, takes Notice, where a Vitriolate 
Subſtance, and that from whence Allom is drawn, 


—_——— 


are joyn'd together ; yet Venetian Borax, tho? Cryſtals 6. 


tan'd fron 


made up of ſeveral Salts, yields Cryſtals of very yenerian 
Regular and Geometrical Figures: And the Car Barax. 


put Mortuum of common Aqua fortis, «which con- 
liſts of Bodies diſagreeable in Nature, by fre- 
quent Solutions and Coagulations of their Saline 
Parts, yield'Salts of very curious Figures, as Tri- 
angles, Rhomboids, Hexagons, Priſms, and Py- 
ramids, compos'd of ſeveral Triangles, - meeting 
in a Vertical Point, and as curjoully ſhap'd as 
Corniſh Diamonds, R 
ut 


_ 
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But the Acquiſition of new Shapes, by 
compounded, is not only practicable in 
Groſfer, but even in Chymeical Salts, which affet 
one another, with an Eballition ; becauſe in that 
Confli&, the Volatile Spirits unite and loſe much 
of their Force ; ſo that being leſs apt to fly away 

Salts &- npon Evaporation, they; form curiouſly ſhap'd 
mr of Cryſtals; as 1 have Experienc'd with Spirit of 
Urine, #»d Urine and Spirit of Niere, Spirit of Sheeps 
Nuze, Os. Blood and of Salt, Spirit of Nitre and Oyl of 
Virriol, and likewiſe with Spirit of Salr and Spi- 
rit of Urine ; the laſt of which ſhews, how much 
Compound Figures are owing to. the Union of 
the Particles of the Ingredients, of which they 
are compos'd ; the Spirit of Urine and Salr afford- 
ing Concretes. different from thoſe of Oyl of Y+- 
rriol and Spirit of Urine ; the ſhape of the firſt 
being like that of a Comb, whoſe Teeth ſtand 
out on each fide; or like a Feather, the Gyſtd' 
From Sooe 22, ach fide being ſo much inclin'd ; Cryſt als of 
and $a) © like Figure to which, ariſe from a juſt Propor- 
Armoniack. tion of Soot diſſolv'd, and coagulated with co 
- Mon Sal Armonack. f 

Fourthly, To confirm what I 'have above de- 
liver'd concerning the Origin of Yzeriol; and alſo 
to make it appear, That'the Figure of its Part 
depends on the Texture of its Ingredients, I ſhal 
add another Particular, which is, That hav 
compar'd the Compoſition of Artificial Yitriol, 
thought it might reaſonably be rank'd under the 
ſame Species with the Natural : To which I ſal 

Nſubjoyn, that having alſo conſider'd, that Oyldf 

Vitriol, and Spirit of Salr, were improper Mer 

ffrmms to diſſolve ſeveral Metals, I made uſe of 

Aqua fortis, which with Copper, made a _— 
A 
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Vitriol; and with Silver,it afforded Cryſtals ſhoot- 
ing into thin Plates; and with Lead and Quick 
Silver, it yielded Cryſtals far more thick, and dit- 
ferently ſhap'd from each other. 

Now if from hence it appears, That the Cu- 
rious Figures of Salts, generally alledg'd as Ar- 
guments of the Neceſſity of Subſtantial Forms, de- 
pend meerly upon Texture; why may not the 
more Ordinary Phenomena of Nature, ſince it is 
manifeſt that Matter, and a Congeries of MAcci- 
dents, are ſufficient to account for what is uſually 
attributed to Imaginary Forms ? Neither can 1 ſee 
Reaſon, why Arguments grounded on the Qua- 
lities and Effets of Bodies, eſteem'd fatitious, 
may not be-ſufficient to ſhew us, what may be 
aſcrib'd to the Mechanical Aﬀetions of the univer- 
ſal Maſs of Matter ; ſince it 15 not agreed how fa- 
Qitious ſhall be diſtinguiſh'd from that Species of 
Body, calld The Productions of Nature. In fa- 
vour of which G«n-Powder is no deſpicable In- 


ſtance; where by a bare Mixture of Niere, Char- 77 Inerc- 
coal, and Sulphur, without the leaſt ſhadow for Gum po%. 


the Pretence of a Subſtantial Form, a Body is der. 


produc'd, of Effets more prodigious, than any 
of Nature's Production : Nor can Nature pro- 
duce a more Noble Concrete than Glaſs, which is 
but the Produdt of Matter, brought together by 
Art ;, where in leſs than an Hour,an Opaque Body 
becomes tranſparent, and acquires ſeveral other 
Qualities, for as much as appears to Senſe, with- 
out the Addition of any other Body ; which yet 


by another change, .in a trice, may make a Sub- * Sobſten 


forms 


ſtance not G laſſy, but Opacors. net wecrſſa- 
* Nay, the Ar:ftorelians themſelves allow, That 7. 7 Diſ- 


(riImmnaſte 


there may be ſlight Changes in Matter, ſo as to Begzes. 
E 2 


diſtin- 
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diſtinguiſh Genw's, without an IatroduQtion of 
Subſtantial Forms ;, as in Coral, which in the bot- 
tom of the Sea is tender, and grows like a Plant, 
yet when harden'd in the Air, it is by ſeveral 
Eminent Writers, claſsd amongſt Stones : And 
indeed, its Calx is very much unlike the Aſhes of 
Plants, being apt to be corroded by Vinegar, 
N Lapis Stellaris, and ſeveral other Mineral Stones 
are. 
| And a thing equally to be admir'd, is to be 
ſeen in Sombreyo, an Iſland in the Eaft-Ihde, 
near Sumatra, according to Sir James Lancoiter, 
who relates a Story of a Worm, which is tranl- 
form'd irito a Tree; and that again into a Stone, 
much like white Caral: And P/o, in his =—_ 
of Braſil, vouches many Witneſſes for the T 
formation of Animals like Graſs-hoppers, \nto V+ 
etables. Likewiſe Michael Boym, a Jeſuit, a 
rms, That he ſaw ia the Iland Hain, 11 Ching 
Crabs,which pulPd as out of the Water, were w- 
mediately petrify'd. 
But, Pyrophilus, that I may draw to a Conclu- 
fion, I ſhall only further add, to what hath gone 
Oy! ef Vi- before, that Remarkable Experiment of He- 
into Allom, 7297t's, Which is that Oyl of jeriol may be turn'l 
into Allem, by the Fumes of Mercury: To whid 
may be added another Inſtance, preſented usin 
the ProduQtion of Salr-Perre: For if on the white 
Salr, afforded by Solution of Por- Aſhes, Spirit 
Ro Som 7777 be pour'd, till they ceaſe to ferment, that 
+ of Mixture will yield Cyfals endued- both wit hthe 
Pitre and Shape,/and other Qualities of Nitre. 


C HAP. 
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CHAP. VII. 


Experimental Attempts concerning the Re- 
dintegration of Bodies. 


Aving already to confirm the Origin of 

Forms, as intimated in our Hypotl.efis, al- 
ledged the Meaſures taken in the Productions 
of Forms, I now proceed to illuſtrate it from 
their Reproduction , which might prove the 
ſtronger Argument of the Two, could it be 
clearly made out ; becauſe to Re-produce a Body, 
whoſe Subſtantial Form hath been deſtroy 
may argue, that a Forms is only a M ion of 
the Parts of Matter of which a Zo com- 
__ , in I ES to each 0- 
ther, as Is requiſite to uce ſuch Properties : 
Whereas were thoſe Parts otherwiſe placed, they 
would make up a Body of a different Nature ; 
which would be again of the nature of the for- 
mer were the Parts of which it conſiſts aſſociated 
in their former Order. 

But tho” an Adzquate Redintegration of Bo- 
dies Chymically Analized were impoſſible, by 
Reaſon, of ſome Diſſipated Parts ; yet ſuch a 
one as 1s poſſible, may be ſufficient to our Pur- 
poſe ; which is the Experiment concerning the 
Reproduttion of Salt-Petre. But Experimental 
Attempts of this kind being very difficult, all 
that I ſhall Yo at the preſeat, is, to repreſeat 
that Difficulty. And - 


? 


E 3 Firſt, 
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70 Of the Redintegration = Book 1. 
An At- Firſt, we ſhall do it by relating our Suc- 


es Ao ceſs in an Attempt to diſſipate 'and re-unite the 
Parts of Parts of common Amber ; for having put Four 
Amber. or Five Ounces of Amber into a Glaſs Retort, by 
a gentle Heat it began gradually to melt agd 
bubble ; and after the Operation was ended, we 
found in the Receivers half the weighr of the 
Amber, conſiſting of a Mixture of Volatile Sat, 
Spirit, Phlegm and Oyl.;, and in the bottom of 
the broken Retort, we found a Cake of Matter 
very black, yet ſo ſmooth, that nothing could 
be finer Poliſhed; fo that it might very well 
have ſupplied the place of a Looking-GlaG 
which, when it was broke, the Fragments 
were accompanied with a more than ordinary 
Luftre. which divided Parts of Amber be- 
ing- mix a Glaſs Body, to which a Blind 
Head was luted, and placed in Sand , the Fire 


being by Accident increaſed, the Fumes raiſed 
the Veſſel out of the Sand , which falling, the 
Top of it | broke, by ſtriking againſt the 


ſide of the Furnace, and the Fumes flew away. 
The remaining Matter was. very like Tarr, 
but would not Tin&ture Spirit of Wine ; tho 
with  Oyl of Tarpenting, it would make 4 
Blood-Red Balſom. The whole Proceſs be- 
ing, again renewed, and ſome Accidents hap- . 
pening,, we could not finiſh the Expert 
ment. 

But,notwithſtanding the Difficulty of Tryals 
of this-kind, having once drawn what Quan- 
tity I could of Phlegm and Spirit frftn Roch Al- 
lom, and poured it again upon the Capuq Mor- 
twem, after ſome time, ſome Parts were ſo al- 
ſociated again,as to form ſeveral curiouſly fgur' 

| Cry S; 
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Cryſtals : And though Fitriol . may ſeem a 4! 4t- 


Body unapt for ſuch Experiments, yet I ,,99,%, 
once drew from blew YVitriol. a Phlegm and Parr: of 
Spirit together, with a- heavy Oy, which be- Vo. 
ing divided into ſeveral Parts, the red Capa: 
Mortuem was divided into an equal Number , 
one part of each of which being mixed over 
Night, in the Morning I found ſeveral Grains 
of pure Yierio! upon the Surface of the Matter ; 
which I again found upon the Mixture of an- 
other part of the Powder and Liquor, only 
more 1n Quantity ; and this Experiment was 
alſo confirm'd by a Third Tryal. 
To theſe I ſhall add, what happened = As alſe of 
the digeſtion of powdered Antimony, with a pr pomp} 
double quantity of Oyl of Yitriol : For having Viriol. 
drawn from it a little Liquor, together with a | 
conſiderable Quantity of - combuſtible Arrimo- 
mal or Antimonio-Vitriolate Sulphur , the Caput 
Mortuum remaining jn the Retort was light 
and friable, and upon the upper = white 
like common Wood-Aſhes ; the reſt being like a 
Cinder. Whereupon we expoſed it to the 
Fire, in a Retort of Glaſs well Coated, and 
fitted with a Receiver ; and after ſome time 
ſeparating the Veſſels, we found very little 
Sulphur ſublimed; and not the leaſt Amimonial 
Ouickſitver, but the Caps Mortuum was united 
into a Maſs of black Antimony, covered over 


with white tranſparent Glaſs. From whence we 

may infer, that Arr:mony generally abounds 

with more Sulphur than is requiſite to conſti- 

tute that Mineral; though in this Experiment 

we might ſuſpe& , that part of it was turned 
E 


4 into 


POWRT. - 
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' inte Glaſ, by the Loſs of the Sublimed $u- 


Awerher ro But amongſt all my Experiments of the Re- 


Rens'8 dintegration of Bodies , the following was the 

Ten molt ſucceſsful 3 for having diſtilled from ie 
veral Ounces of Tarpentine in a Glaſs Retort, 
a' conſiderable Quantity of Tranſparent Li- 
quor, and a dry brittle Cape Mortrum , I re- 
duced the Capur Mornruvem into Powder, which 
by that means was turned from a Red, toa 
pure Yellow Colour ; and being mixed with 
the Liquor , was formed into a Red Balſam ; 
which, by a continued Digeſtion , began to 
loſe that Colour, ſo that the Powder being 
wholly diſſolved, it could not be diſtinguiſhed 
from Laudable Tarpentine. 


A——— — 


CHAP. VIIL 


Experiments concerning the Origin of Qut- 
lities and Forms. 


Aving in ſome of the foregoing Chap- 

ters, given a ſhort Scheme of the Princt- 

es of the Corpuſcularian Philoſophy , for the 

underſtanding our Experiments .concern- 

ing the ProduQtions and Changes of Particular 

Qualities, I ſhall now lay down ſuch Natural 

Phenomena as induced me to take up ſuch 

Notions, in which, not Art but Nature diſco- 
vers her Operations. 


EXP Es» 
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EXPERIMENT |. 


The Firſt I ſhall begin with is, what occurs 4 Experi. 
in hatching of an Egg. And = Bod 
Firſt, we are to conſider, that in a Prolifick wher bath 
Eeg, by the ſame Reaſon, that Bones and Mem- —_— 
branes are called Similar Parts of an Animal ; cerzing 
the Liquor of the Yolk, as well as the White, wn 
is to Senſe, a Similar Subſtance, though by Di- 
ſillation ſeveral Subſtances may be drawn from 
them. 
Secondly, That by beating the White of an 
Eog well, it loſes much of its Tenacity, and 
becomes a fluid Body; in which Agitation, 
there is only a Mechanical Alteration of the 
Texture of - the Body. | 
Thirdly, That the Rudiments of the Chick, 
lodged in the Cicarricxla, are nouriſhed only by 
the White, till it becomes a great Ch.ck ; the Tolk : 
being reſerved as a ſtronger Nouriſhment, till 
the White 1s ſpent, and the Chick is able to di- 
geſt it; and 1n effe&t the Chick ſeems to be fur- 
niſh'd with Head , Wings, Beak and Claws, 
before the Tolk is touched. 
Laſtly, It is not a little to be admired that o 
Soft Similar a Liquor as that of an Fyg, 
ſhould be in ſo ſhort a time, changed into a 
Chick , endowed with ical Parts of dif- 
fereat Fabricks; and Similar ones different in 
Texture very much from one another ; be- 
ſides the = uors contained in the Solid Parts, 
_ as di t as the former, and endow- 


Firſts 


ERS X 
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Firſt, With new Qualities, as Colour, T 
Odours, Heat, Hardneſs, &c. Secondly, hr 


ties diſtin& from Senſible ones, as Fludity, Con- | 


ſiftency, Hardneſs and Flexibility, &c. Third, 
Occult Qualities, as when Birds or Parts of An- 
nimals, afford Specifick Medicines, or at leaſt 
moſt Noble ones. But 

Fourthly, ſince ſome may ObjeR, that theſe 
Parts are formed by the Plaſtick Power of the 
Soul, and that a Chick is not a Mechanicaly 
contrived Engine, we are to conſider, that kt 
the Plaſtick Principle be what it will, yet till, 
being a Phyſical Agent, it muſt a& after a Phyſ- 
cal manner ; and having no other Matter to work 
upon, but the White of the Egg, it can work 
upon that Matter but as Phyſical Agents, and 
conſequently can but divide the Matter into 
Minnte Parts of ſeveral Sizes and Shapes, and 
by local Motion ſo variouſly contex them, 8 
i5 requiſite to produce an Animal of this or 
that Species; though from ſo many various 
Textures of the Parts formed, there muſt na- 
turally ariſe fach different Colours, Taſtes and 
Confſiftencies, and other Qualities, as we have 
taken Notice of : For we are not here to con- 
fider fo much, what is the Agent or Efficient 
in theſe ProduQtions, but after what manner 
the Matter they are made of, is affeted in 
prodacing them : To illuſtrate which, we may 


obſerve, that a Man who js to frame a Build-. 


ing, or ſome curious Engine, though he may 
by the help of Reafon and Art, skillfully con- 
trive his Materials, yet he can but move, U- 


vide, tranſpoſe and Contex the ſeveral Parts, itt- 


to which he reduces the Matter aſſigned. a 
% n 
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And that the Soul of a Hen,does not any more 
contribute to the forming of a Chick, is plain; 
fince we are aſſur'd, that multitudes of Eggs may 
be hatch'd meerly by the regulated Heat, either 
of Ovens, or Dunghills: Whence it calily ap- 
pears, That the Plaftick Power , no otherwiſe 
contributes to the Formation of a Chick, than by 
guiding the Parts of the White, put into Motion 
by the external Heat ; ſo, that they may aſſo- 
ciate after a manner neceſſary to produce an Or- 
ganical Chick. , 


EXPERIMENT 1. 


Water,tho' a Homogeneous,Diaphanous, Fluid Water may, 
Body, devoid of Colour, Taſte and Smell, &c. P — 
may, by altering the Texture of its Parts, __ gut an New 
Attributes different from theſe : This is evident, **= 
in the Growth of Vegetables, when nouriſh” 
even by ſimple Water, in Bottles, where I have 
obſerv'd, that Crows-foot , after ſix Months 
Growth, weigh'd above three times as much as 
before it was put in. But not only Crows-foot, 
but ſeveral other Plants, owe their Subſtance to 
the Particles of Warer,alter'd in Texture.,as Spear- 
mint, Marjorane, Kaphanus Aquaticus, and Ra- 
munculus : From whence we may infer, that the 
ſame Particles of Matter which compoſe Water, 
may, by having their Parts differently modify'd, 
prodnce ſeveral Concreres, endu'd with different 
Qualities, as Firmaeſs, Volatility, Colours,Smell, 
and Taſte; together with other Specifick or 
Occult Qualities: Yet it is to be admir'd, that 
ſo inſipid a Body as Water, ſhould be converted 


into a Juice ſo cauſtick, as that of Ranunculws, or 
X one 
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one ſo inflammable as Oyl, which may be dranu 
by Diſtillation from Plants, only nouriſh'd in 
Bottles. 


LA 


OBSERVLV ATION Ill. 


Al ona It is uſually believ*d, That Plants by the Fa 

Fd by one Culties of a Vegetative Soul, ſele&t and ſuck in 
al the Juice, appropriated to each; rather than that ' 

— they are all nouriſh'd by one Juice differently 

modify'd in that Plant : But the Latter will &- 

fily appear, if we conſider , what happens in 

Gra and Inoculations; for if a Pear-Tree 

be into a White-Thorn, the Aliment 

ſuck'd in by that Root, will be ſo alter'd, as to 

yield Nouriſhment to a Pear ; Fruit much diffe- 

rent from that of the White-Thorn : The ſame 

is evident in Inoculations, where the Sap, ſelected 

by the Root, is ſo alter'd in the Bud inoculated; 

that the ſame Sap,which in the Genuine Branches 

of the Tree, conſtitutes one ſort of Fruit, is 

turn'd into another, in thoſe ſpringing from the 

inoculated Bud. And here it is further Re- 

markable, That not only the ſame Juice yields 

various ſorts of Subſtances in different Plants, 

but even in the ſame Tree; where the Skin of 

the Fruit differs from its Fleſh, and char from 

the Stone, and all of them from the Subſtance of 

the Tree; not only in Colour, but ſeveral other 

Qualities; as the Bloſſoms of a Peach, have a 

Purgative Virtue,which is not in the Fruit: And 

Garcias ab Horto affirms, That the Seeds of ſ0- 

lutive Caſſia fiſtula, are Aſtringent: An Account 

not unlike to which we have of cettain Kernels 

of a Fruit, much like a White Pear-Plum Me 

r. 
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Mr... Lygon, in his Hiſtory of Barbados, p. 67, 68. 
Five of which work'd a dozen times upwards 
with him, and twenty times by Stool ; yet by 
taking away a thin Film, which divides the Ker- 
nel into halves, the Nut is as ſweet as a Jordan 
Almond, and has no ſenſible Operation: Which 
Relation is alſo favour'd by Monardes, under the 
* Title of Fabe Purgatrices, where he ſpeaks of a 
Purgative Fruit, brought from Americe, from 
Carthagena, and alſo from Nombre de Dios. And 
Vinsent le Blank, in his Survey of the World, p. 
260. Part.2. gives an Account of a Golden A PPIG, 
as bitter as Gall, containing Five Kernels, of an 

ual _— with Almonds,whoſe Juice is ſweet; 

d healfo relates, That of a thick Film, which 
encompaſles the Nut in the Shell, they prepare 
an Excellent Sweet-Meat. 


OBSERV ATION 1V. 


” 
We have alſo an Inſtance, how Matter may be furver k 
alter'd, by a Variation of its Texture in Rotten{$. 


Cheeſe ; which differs from the Sound, both in 
Colour, Taſte, Smell, and Conſiſtence. In which 
likewiſe, by a good Aficroſcope, we may per- 
ceive Cluſtersof Animals, eadu'd with Parts very 
differeatly modify'd, and Qualities little diffe- 
.reat from Occult ones. , 
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CHAP. IX 


A Continuation of Experiments concerning 
Forms and Qualities. 


EXPERIMENT |. 


IX a convenient Quantity of Camphire, 

rolly beaten, with Oyl of Yztr:ol, and 
when  Vegins to diſſolve, and, by ſhaking the 
Glaſs, to mix with the Oyl, it will firſt tinge it 
with a Yellow, and afterwards a Colour not 


much different from Red ; which Tin&ure yill 


be ſo deep, as to render the Clear Oyl Opacous. 
And from the Ingredients perfetly mix'd, if in 
juſt Proportion, may be obtain'd a Liquor void 
of a Camphire Smell ; yet by the ſole Addition of 
Fair Water, the Mixture will become Pale, and 
the Camphire Will fagain aſſociate, and form a 
floating Combuſtible "Body as before diſloly'd, 
and renew its Odour. 

'From the Phenomena of this Experiment, may 


© be drawn ſeveral Inſtances to our Purpoſe. 


1. That a Light Body reduc'd into Parts, con- 
veniently Figur'd, may be mix*'d with a Bod 
heavier than it ſelf; ſo that Gold, the heavi 
of Bodjes, may float in a Liquor, if its Parts be 
diſſoly'd, and render'd minute enough by Aque 
Regis. From which two Obſervations we may 
Learn ; That the Textures of Bodies, as well 
as the Rules of Hydroſtaticks, are concern'd in 
determining, whether Bodies will fink or 


ſwim. 
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II, That ſeveral Colours may be produc'd, by 
a Mixture of a Colourleſs Liquor, and a White 
Concrete. 

III. That thoſe Colours may again be de- 
ſtroy'd, and the former renew'd by Water, which 
can neither afford the Colour it reduces Camphire 
to, nor deſtroy that of-the Liquor. 

IV. That a Light Body emerges out of one 
much = ono which did not in a heavier Li- 
quor, which the Mixture was before the Addi- 
tion of Water; which may be an Argument a- 
| ay the Schools concerning Afiftrox ;, fince 

ome of them aſſert, That, in X4:ſtz0x, the Ele- 
ments depoſe their own Forms, and put on new ; 
whereas the Camphire had not its Form deſtroy'd 
throughout the Proceſs; but ſtill retain'd its own 


, Qualities in a Diſpoſition to be again united. 


4 V. 1 is 2 fits Tex) up b Odours ons 
epend on fo ſlight a Texture, that Camphere, by 
a bare Separation of its Parts, ſhould loſe its 
Sceat, and upon the Mixture of a Body void of 
Odour, ſhould again recover its Smell; and that 
ſo flight a Texture, as that of the Oy! and Cam- 
phire, ſhould, as to Senſe, , wholly for a time alter 
the Qualities of the Latter : And that ſeveral of 
the ing Phenomena, are cans'd by the Par- 
ticular Texture of the Liquors, made uſe of to 
exhibit them, is manifeſt, ce if ;re be 
caſt into Spirit of Nizre, well dephlegr'd, it will 
not afford thoſe Phenomena, which it does with 
Oyl of Yieriol. And when to the Red Mixture, 
above-mention'd, two or three parts of Spirit of 
Wine , were added inſtead of Water, no ſuch 
Changes ſucceeded ; but the whole Mixture,with 
its Accidental Colour, was diſſoly'd by it, being 
. Th 
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in Colour much like Red Twrbid Wine : So that 
the Colour of the Mixture was wholly owing to 
the Mixture of the Oy! and Camphire, and de- 
wry on their Union ; which is further con- 

'd, becauſe when weadded a ſufficient quan- 
tity of Water to that Turbid Liquor, it preſently 
depog'd its Colour ; and the Particles of Cam- 
phire immediately emerged in the Form of a white 
Powder. 

' But there are other Phenomena,which by a pro- 
— of this Experiment, the Mixture afforded 
us: For, 

VT. Having kept the Mixture moderately 

warm in a Glaſs Retort, and diſtild it ; the Li- 

nor drawn off had a Smell, unlike both that of 
the Camphire, and alſo that of the Mixture: And 
thelngredients united in this Mixture, were both, 

Tranſparent, in the Senſe that Fluid and Solid 
Bodies contus'd are ſaid to be ſo; yet the Re- 
mamas Mu not only became Opacoms, but of 
a very Black Colour: ſome Parts of it, being not 
unlike poliſh'd Fers; which is the more Re- 
markable, becauſe Camphire Chimically handled, 
uſually aſcends in White Flowers, leaving behind 
them a Caput Mortwon of an Agreeable Colour. 
* VII. Thelaſt Phenomenon this Mixture afforded 
us was, That tho? Camphire be a Body very much 
difpos'd to diſſipate, and fly away; yet by the 
Aſociation of the Oyl, it might be kept together, 
ſo that the Capzr Mortxam above-nam'd, was able 
to endure a pretty hot Fire in the Retort, before 
it was reduc'd to that Pitchy- Subſtance, lately 
taken Notice of: And further it was Remark- 
able, That Part of the Subſtance being taketi out 
of the Retort, and kept in a Red-hot W—_ 

or 


for half an Hobr, it afforded e conſiderable quan- 
tity of Black Brittle Matter; without. the leaſt 
Smell of Camphire: Fixedve/iand. Folgruity arc io 
much vary*d by Texte. :10T mula) n 5 
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EXPERI ANENTS;H: 


Amongſt the various Experiments . which Diverſities 
might be produc'd. t6/proye,» Fhat the, Diverſity 7 Wuliics 


of 
in, Copper: and 'Stlyer ,. by the Jaterveation:.of 
Sublimate3-ay here ' we ſhall have a-Conſiderable 
Number of: made by the Receſs, Ad- 
dion, and Traſpoſntion of 'the laſenſible Parts 


s | - —- |. 240F- MS | 2 

Firſt they; -Haviag -put- a Pound, of; Fenerian 
Sublimate, groſly beaten, 'into' a. Glaſs 'Retort ; 
we threw in Copper Plates, an Inch broad, and 
about as thick as a Grain of Wheat z fo that the 
Aſcending Fumes, might by Compulſion at on 
the incumbent Metal : Which being done, we 
Plac'd the Retort id a Sand Furnace; and having 
adapted a ſmall Receiver, we continu'd a Gra- 
dual Fire; for ſeven or cight Hours ;. and at the 
laſt increas'd it to a conſiderable degree, which 
was as high, as the Furnace would permit: The 
Effects of whith Operation were the following. 


1. Very little Liquor was carry'd over int 
the Rectiver, but about ten Ounces of Sublimate 
was cruſted over the Neck of the Retort : The 
Retort comtain'd two Ounces and a Quarter of 
Running Mercury , and what was to be admir'd 
-was, the Acid $purit,.,uniting with the Copper; 
teft the Meretry wes | 


2. When 


.of Oudirie) depends 'on the. yariqus: Alterations yiriew s 
Tenn ;*t thalF- inſtance! thoſe afforded - me Tas 


= 


3s 


toaſt Running 


nl iy When bhe Fire beds increavd , the Matter, 


Veginaing v0/Mett in-the Retort, made a Noiſe 
wdewnlike 26-F rio; hen brought to a Fuſion, 


in a Calcining Pot: which Circumſtance con- 


ſtantly accompany'd this Experiment ; Whereas 
the ſame Exp#:iwent. bring agaia try'd, we ſcarce 
could find either in the Retort, or Receiver, the 


3, The tae of ietat in the Retort, was 
heavier b 2 up Onns Gerard 
Plates wo thick, and yet tetaining their 
Shape and enefs; the others, being chan- 
re fea Piece of good 
Eng i Sh rot wif ie 
4- But this Lump, being divide ins 


Paper, -ia «e Night's Time-it\was Colour'd lik 
Veer digreeſe On out-ſide ; which by its longer 
contiouatice inthe Air, penetrated deeper; yet 
the Paper which it ſtain'd,, was ting'd with's 


Green, inclining to Yellow. And here we may 
take of "the ſtrange Sabtlery of the Air, 
which alter'4 ſome of theſe Fragments ſo, that 
They were cover'd over with a Powder, like /> 
ride ers, 'notwithſtanding they were ſhut upi 
a cloſe Box. 

5. Here I ſhall obſerve, Thar ſeveral 
Plats, off which S«iphur had been drawn, 
not their Shapes alter'd in the leaſt ; bot wer 
colourd over with-a white Silver colour, which 
penetrated the whole Subſtance of bring 
much more glorious wi thag'on the 
of the Metal :  thatwe the Sublimate 
to be adulterated with Arſemch ; bur that it 9 

tain 


ſmaller Pi>des, and expoyd to the Air in white | 


| 


__ = ww” &F = *7*  & OE EE RU OS ET. TR SD oO DI” RK 


_— _ 


TT 5 OY "OY WH WE OT AIM 


/ 


ChapiIX. Forms and Qualnies. 


33 


tain'd its Malleableneſs; which 4rſemck nſually 
takes away. 

.6. We thought it more confiderable,becauſe the 
Venugof the Copper was founlock'd,that the fore- 
mention'd Tranſparent Subſtance, would melt 
like Roſin,and bura with a laſting Flame.t laid of 
a Red-burning Coal, or held to-a Candle, much 
like the Flame of Sulphur, only mare Green. - * 

To theſe Phenomena, afforded by Stblimate 
and Copper, I ſhall joyn ſome, obſerv'd 1a the like 
Experiment, with Sublimate and Silver, yy 

e put ten thin Silver Plates into a well- 
coated Retort, with double the weight of Subli> 
mate upon it, which when Sublin'd, the Subli- 


mate aſcended into the Neck of the-Retort in' 


which was to be found ſeveral Portions of Re- 
viv'd Mercury : In the bottom of the Retort 
was a Lump of Matter, which conld ſcarce be 
ſeparated from the Glaſs, but was brittle and of 
a Pale Yellow, and much of the ſame weight 
with the Metal. In the middle of the Lump, 
were contain'd pieces of Silver very brittle, but 
not ally diſſolv'd : This Roſin, asthat of Cop» 
per, when moiſten'd by the Air, was in 24 Hours 
cover d over with a Greeniſh Duſt; but whe- 
ther it were the Reſult of Sublimate working on 
the Copper, which Silver 1s generally alloy'd 
with, or on the Compound Metal, I will not 
dare to determine : Yet it is uſual for Painters to 
make a fine kind of Azure of Silver,by corroding 
It with Saluie Bodies : All that I ſhall add to be 
obſerv'd in this our Firſt Tryal, is that this Roſin, 
when caſt upon hot Coals, continu'd flaming for 
a conſiderable Time, the Colour of the Flame be- 
mg very like that of __ : 

2 ut 
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Bat for a Second Experiment, we made uſe of 
an Ounce of Refin'd _ rr, and caſt 
upon double its quantity of Sublimate; which,hy 
aoriadan Forceof the Fire, being partly melted, 
we found in the Retort a Lump of Matter, which, 
in ſome places next the Glaſs, was cover'd with 
a thin Plate of Silver, the remaining part of the 
Metal, (except ſome ſmall pieces) being diſſoly'd 
into a Subſtance, neither like Silver, nor any 
other Metal or Mineral. In, which it s 
ſtrange, that ſo fix'd a Metal, ſhou by an Ad- 
dition of a Fourth Part of Matter, be o alter 
in its Qualities; as a)ſo,thata Maſs of an Amberor 
_ Amethyſtine Colour, (ſome of whoſe Pars 
on he upper Superficies were of a light Yellow, 
which on the lower ended abruptly in a colour 
not far from a Black one) ſhould be the Reſultofa 
Mixture of two white Bodies : Nor is it leſs tobe 
admir'd, that a Body Tranſparent like Amber, 
ſhould be made of ſo O $ a Body as Silver, 
mix'd with a white Powder ; and that Silver, it- 
ſtead of the Qualities of a Metal, ſhould become 
a Friable Body ; and when cut with a [n- 
ſtrument, like Horn ; as alſo, that it ſhould be 
—_ into a Body, apt to take Flame ata 

-andle, which before was difficult to melt. 

Theſe Experiments being try'd; To ſhew how 

- much theſe Qualities depended on the Particular 
Textures of Bodies, I took two diſtiaQt Urinals, 
and put Gold finely Laminated in one, and Re- 
fin'd Gold in the other, with a treble weight of 
Sublimate to each ; which tho” rais'd in a Sand- 
Furnace, alter*d neither of them : But in thel 
Experiments, being forc'd to make uſe of a Sand- 
Furnace, I could not employ a Fire fo ſtrong T 
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1 could have wiſt'd for, which might in ſome 

meaſure alter the Phenomena, which our Expe- 

riment might have otherwiſe afforded : But, 
Before | leave this Experiment, it may not be 


| improper to give the following Advertiſement, 


viz. That a further Improvement might be made 
of this Experiment , by making uſe of ſeveral 
kinds of Sublimates ; which might cafily be ob- 
tain'd by raiting ſeveral other: Bodies up with 
Sublimate. Of which 1 ſhall add an nce z 
for haviag Sublim'd a Mixture of equal Parts ot 
Sal Armoniack, and Common Sublimare, in Uri- 
nals plac'd in a Sand-Furnare, Fobtain'd a Sabli- 
mate different from the former; for Salt of Tar- 
tar diſſolv'g, being drop'd into the Common 
fort diſſolv'd in Water, turg'd it into an Orange» 
tawny Colour, but chang'd a Solution of the other 
into a Liquor white like Milk, 

To try the Effefts of this New Sublimate, we 
Sublim'd it with a Mixture of Copper ia the Re- 
tort, in the bottom of which was to be found a 
Cupreous Roſin, which would, as the other above- 
mention'd, turn to Verdigreeſe : But it is very 
Remarkable in-this Experunent, That the Subli- 
mate was ting'd with a Blewiſh-Green, by Par- 
ticles of the Copper carry'd along with it ;- and 
alſo, that in the Receiver, was found near an 
Ounce of Liquor ting'd with Copper: From 
whence it appears, That this open'd the Texture 
of Copper, more Powerfully the other Pre- 
paratiog of Sublimate, | 
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Mebed & .. + EXPERIMENT 1. 
not requiſite 


go produces To make it appear, That there are ſeveral 
ms ro Ways to produce the ſame Qualities in Bodies, 
Reſult be of provided the change of Texture be the ſame, | 
es inſtance a Particular Experiment made with 
ExXture. : , 
* The Pre. What the Alkymiſts call * Luna Cornea. 
p-ration f Having difſolv'd Refin'd Silver in Aqua fortis 
nea, And Filtrated the Solution, we dropt Spirit of 
Salt into it, till the Liquor wonld no longer 
curdle , which: being Filtrated through Cap- 
Paper, we dry'd the Remaining Subſtance; 
waſh'd and clear'd from its Salts, whilſt it te- 
main'd ;in the Filtre, by running fair Water: 
through it ; whea dry'd, it was melted into 4 
bas a Viol, tover'd with Aſhes, and being 
_ preferv'd jn Fuſion for a little time, afforded a 
Lunia Cornea. But if inſtead of dropping the Salt 
upon the Solution, the ſame Method juſt be- 
fore laid down, be taken with the Cryf als yielded 
by that Solution moderately evaporated, they 
will ſhoot into Di bx; brittle Cryſtals, much 
different from thoſe of other Metals endu'd with 
ſeveral other Qualities, the Quantity of Salts in- 
terpos'd betwixt the Parts of the Metal weighing 
hnt a third part of the Compounded Maſs. 
In the Foregoing Proceſs, the following Phe- 
Yomena may be taken Notice of, to our preſent 
Purpoſe : « | . 
Firſt,That tho? Acids, and Acalyes have gene- 
rally contrary *Effe&ts, yet both Oyl of Tartar 
per Neliquium, and Spirit of Salt have the ſame 
Effet in Precipitating Silver ; which evinces, 
That the Precipitation of Bodies is neither to be 
attributed to A/kalyes nor Acids, cone Tl 
ſuch ; 
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ſuch ; But to a mutual Interpoſition and Tex- 
ture of the Parts of the Matter,whereof thoſe Bo- 
dies conſiſt. 

Secondly, It may be obſery'd, That Bodies 
Dvaphanons, and void of Colour, may be chang'd 
ito Opacous, and white ones. 

Thirdly, That a white Powder may be turn'd 
jatoa Yellow Bod y,in ome meaſure Tranſparent. 

Fourthly, That Silver by a Mixture of Saline 
Parts, may be-render'd ſo apt to Fufjon, that it 
will melt like Wax at the Flame of a Candle. 

Fifthly, It is remar That tho* either of 
the Iagredients of this Mix'd Body,would readil 
dilſolve ia Water ; yet the Compoſition woul 


not. 
Kixthly, It is to be admir'd, that a ws ig 
of be 


Texture, 80 unlike a picca.of Horn, ſho! 
the Refult of an Aflociation of two rigid Bodies : 
; Wherefore ty be ſatisfy'd, That the Alteration 


depended on the Texture of Parts of the Ingte- 
dients, I made uſe of the Oyl of Yieriol, in- 
ſtead of Spirit of Salt, and found that the Congrere 
- reſulting from an Uniou of that with the Oyf als 
of Silver, differ'd from the former," it being 
much more brittle, and eaſily divided into Parts. 

But what is more remarkable is, That a Body 
compounded of one of the moſt Bitter, 'and an- 
other of the ſo Taſte, ſhould be it ſelf iq- 
re oe tr i Le arg oy pw __ 

it is yet as ſtrange;that Salts ſo fugitive, an 

apt to diſlipate in the Air, as thoſe of Agua fortis 
and Spirit of Salt, ſhould by acquiring a New 
Texture put og ſuch a degree of Fixedneſs, as to 
melt with a Mctal,and that without the leaſt per- 


ceivable Evaporation. 
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EXPERIMENT IV. 


Several Having made a Salt of very different Quali- 
en Pref ties from all others, and which is fo nice in the 
of the Ds- Preparation, that it is as difficult to dire& how 
tees & , it is to be made, as to make it; I ſhall rather 


Quiliries. Chute to mention what Phenomena it afforded 


me. 
" TheFirſt Thing Obſervable was, That tho 
Ingredients of this Salt were Eminently $a- 


ine, yet the Salt it ſelf was judg'd by a Stranger 
to be Sweet, tho” it had a Sweetheſs peculiar to 


rine; whereag thoſe Fumes 
being Ai wetted, neon Salt, deceme lacked 


togethey 


was different from 'each' of the forementian'd 
Salts; I try'd ſevetal Experiments, by which1 
foynd, that it would neither turn'Syrup of Vie- 
lets red; as'Arids do, nor green,” as Volatile and 
Fi yd Salts uſually do ; and tho” Spirit of Arne 


niack, 


I 


- Clos DES ak "a 
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mack Salt, or Urine will torn a Solution of Subli- 
mate in Water, white z; and Salt of Tartar will 

ive it an Orange Colour; yet was it not in the 
feaſt alter'd by this: Nay, tho? this Salt was 
dropt into a Solation of Syrup of Violets, along 
with Acids and Me, ot did it nat hinder 
their Effets : Tho? in Diſſolving ſeveral Sub- 
ſtances, this Salt exceeds both Aqua fortis, and 
Oyl of Vitriol. 

And it is further Obfervable, That tho? by a 
gentle Heat,this Salt wholly Sublimes; yet when 
mix'd with —_ it does not fly away,as other 
Volatile Salts do; and tho? it be Volatile, yet it 
will run per Deliquium, as ſoon as any Salt can 
do, and as preſent reaſſumes its own Form, the 
Superfluous Moiſture being taken from it ; add 
to this, That by a gentle Heat it may be diſſoly'd 
in a Lichpid Liquor. And, it is endv'd with a 
Quality yet more Admirable, for it will readily 
diſſolve, either in Spirit of Wine, or Water, or 
Oyls themſelves: whereas ſome Bodies which 
may ' be diffolv'd in Water, cannot incor- 
porate with Oyls or Spirit of Wine, and con» 


Verio. . 


EXPERIMENT V. 


The Experiment which I am about to deliver, Scvera? 
1 preſume, will be ſufficient to ſhew, That Con- pore 
ſiderable Alterations in Bodies may be ctieted, 5. efefted 
by the Acceſs of ſome Parts, and a Receſs of 77 /% Ac 
others, the. Remaining Parts being Modify'd $ubitra8i- 
afreſh. The arbons is the following, viz. oawnw 
Digeſt for ſome Time one Part of Sea-Salt, with 7, Mat 
a double Proportian of Spirit of Nie ; Whech be, 
S 
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being diſtifd' in a Retort, till the Capue Ader- 

the following Changes of 
Qualities will be obſervahle ;,- That it be- 
comes an Aqua Regis,.. and - would diſſolve Gold, 
but nat Sdver ; yet would precipitate the Latter 
when difoly'd in que Regis: Secondly, The 
Taſte is more mild, affefting the Seafory, rather 
like Nitre, than common Salt ; Thirdly, It be- 
comes Fuſible, like Salr-Perre; and like Nitre,dil- 
ſolves in the Flame of a Candle, - 

But Fourthly, Tho? it be a Quality of Sea-Sak 
to relſt the Aftion of Fire, and of ——_ 
rits to cool Iafiammations ; yet a'Lump of thi 
Matter _— Coals, flam'd like Niere ; : 88 
alſo by an Addition of Charcoal, when melted 
1n a Crucible, it wou'd burn with a laſting and 
ſplendid Flame, which would again reocw, up- 
on 2 freſh Additian of. burning Charcoal, . But 
what | chiefly delign'd in this Experiment was to 


An Acid turn an Acid into an which was effected 
wy & by Ns nds ugitive Parth of. the 


an Alkaly, Salts, by whereupon 
acquir'd, Ad] ion  Defagrtant) men Taſte; 


would turn Syrup of Violets green, precipitate 
a Solution of Sublimate, ws Colour; 


and' as ather fix'd Gal  ——_ ferment with 
even Spirit of Salt ; which A/kalyzare Nature, 
could not be ſuppos'd to m the Char- 
coal Aſhes; becauſe the whole Quantity made uſe 
of, could not Fd above 2 or 3 Grin of al: 
Yet that I might be further ſatisfy'd, 1 drop'd 

a ſufficient Quantity of Agua fertis upon the Li 

xiviate Salt, till the Mixture ceas'd to © Coma 
which upon Coagulation, ſhot into Saline Oy- 
ſtals, from the Inflammable Qualitics of mm 
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ita d, That" the Nitrow Spirit was united 
wx crenfy ev And if-it ſhould be again ſuf 
petted, that the Alkalivre Parts were only the 
Remains of ſome of the Aqua forris, which might 
be carry'd over into the Receiver: ' anſwer, 
That Nitre being an Acid, it maſt follow: that 
two Acids united, were turn'd into an AM/taty. 

And to proſecute this Experiment further, we 
diſti'd a Mixture of Spirit of Nirre,with a double 
Proportion of Spirit of Salt; yet tho' ſome Parts 
of the Nitre were carry'd over with the Salt, the 
Remaining Subſtance wonld wholly flaſh away, 
if plac'd npon the Coals, like common MNirre. 


EXPERIMENT VI. 


Having Diſtill& Oyl of Yitriol with a Solution Several 
of Niere in a Glaſs Body and Head plac'd in ſhznome- 
Safid, I drew from it a Spirirms Nieri, whigh be- rd by s 

by 


fore ReQtification would diſſolve Silver, 
was dilute& wjth Water treble to the weight of 
the Nirrow Parts. ' And from the Matter left be- 
hind, and evaporated to a Drineſs, 1 obtain'd a 
Salt, which would ſhoot into Cyſ/tals, neither 
like thoſs of Crude nor fixt Nitre, nor thoſe of 
Vitriol, but of a Figure hard to be deſcrib'd. As 
for the other Qualities of it, it was eaſily fuſible 
by Heat, yet was not inflammable like NGere, tho” 
ick were thrown upon it ins Crucible; 

it was fo far from that, that when it was hot 
enough to kindle” Supbrer, "it neither flaſh'd nor 
flam'd it ſelf, as Selr-Perre uſually does ; yet this 
white Subſtance, being kept in Fuſion for a while, 
with a little piece of Charcoal in it, _—_— very 
ws A rong 


? if Mixture 
In Of Ve 
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ſtrong of Sulphur, and had 8 very Ficry Taſte on 
the Te as alſo a C very red 
'd by theſe 


; —_— Circumſtances, (they be- 
and ſince he 


to what Glaxbey relates of his Salt) 
made uſe of Veſſels of Silver, I judg'4 
it could not be Hque forris that he open'd theSee- . 
Salt with ; nor common Spirit of Salr, becauſe 
too weak; wherefore having put an weight 
of Oyl of Vitreol, and Sea-Salr together, into a 
Glaſs Cucurbite ſet in Sand, I obtain'd, beſides 
Phlegm,a Spirit of Sar, which mix'd with Spirit 
of Nitre,difſolv'd Crude Gola; and likewiſe when 
pour'd upon Spirit of Urine, and fermented, till 
there no longer ſucceeded an Ebullition, after a 
gentle Evaporation, if ſhot into Cryſtals, like 
Combs and Feathers; from whence it appeard 
to be of a like Nature to Sat Armoniack. The 
Experiment ſometimes alſo ſucceeded, when in» 
ſtead gf Oyl of Yieriol, I made uſe of Oytf 
Sul y the Bell. 
ut to apply this Experiment to our preſent 
z we may obſerve, That tho* Sea-Sate 
be ſo fixt;as not to be rais'd without a conſiderable 
quantity of beaten Bricks, to prevent its Fulion, 
and anaked Firez yet when its Parts are un- 
lock*d by an ARdition'of Oyl of Yieriol, they may 
be carry'd rn rnrnntets Fire in Sand, the 
Vitriol being 'dand left behi 


reſpects $oaliderabl 'ds, © as 
both ofthe Tutof So ad 1 G.. - 
_ Andfrom this Experiment,what 1 formerly in- 
timated, likewiſe a ; viz, That the Figures 
of Sale;,by being e d with other Subſtances, 
might be & far chang'd, as to ſhoot into oof 
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of very different : For from the Cape 
Mortwem Diſſbly'd, ted, and leiſurely Coa- 
gulated, may be obtain'd Cyf es, much more 
tranſparent and of a different Figure from thoſe 
of Sea-Salt, 'and from each other. © 

But tocconclude this Experiment, I have found 
this Preparation of Sal Arabil very uncertain 
and tireſome, by reaſon of the Diſparities of 
Bodies taken to be Oyl of Yitriol. 


EXPERIMENT. Vl. 


To ſhew that all Metals and their different The dife- 
Qualities, were but the Effe&s of one common 7 #2. 
Maſs of Matter differently Modihed , as to the Bodies are 


Shape, Size and Texture of their Parts ; I took ” 


the following Method, viz. Having precipita- Arey 


ted the Bezoardicum Minerale, by an 
Spirit of Nitre, on the reQified Oyl of Batter 
Antimony, 1 drew off by Diſtillation as 
much of the Liquor as I could ; ſometimes 
pr ar it upon the Powder of the Antimo- 
ny; which being done, I melted pure Gold 
with Three or Four times it's weight of Copper, 
which being put into Aqua forris, the Co 
was diſſolved, and the Gold ſubſided in the 
of a Powder, which was further purified by an 
Antient Chymiſt, and by a competent heat re- 
ſtored to it's Natural Colour ; which being diſ- 
ſolvy'd in a large Quantity of the above men- 
toned Liquor there remained a conſiderable 
Quantity of white Powder, which would nei- 
ther be diſſolv'd by the above nam'd Aenſtrunm, 
nor Aqua Regis. _ 
© 
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The'Gald being a fecond time reduced toa 
Body, by a 'repeated Solution in the aforeſaid 
AMenſtrxam, yeilded \more of that Powder, 
which reduced to-a Body was White, and being 
diſſolved in Aqua Forrzs had the ſame nauſcons 
bitter Taſte with Silver ;, fo that it is plaic the 
Traa{utation 'of Metals is not impoſlible, 
nor Golds Metal impeoſlible to. be deſtroy'd; 
that I am —_— to believe , that by pre- 
per Menſtruxms the Body of Gold may be 6 
ordered, r as tor communicate « TinQure to a 


The Tran. Liquor duly conjoyned ; as when Sulphur and 
ſation of Mercuty- by : 4: Coalition conſtitute Vermilion; 
1mpeſſib le. 


ſince from this Iaſtance i is plain, that the Co- 
lour of the/Tim&ture (as well-as of the YVermilion) 
may be produced: by the Poſition and Texture 
of ſome Particles of Gold aflociated with that 


Liquor. 

And that the Colour of ſuch Finttures 8 
well as of the Gold it ſelf, dgpend on certan 
Particles conveniently Modaficd, I rather be 
lieve, becauſe Iam told, that a known Manm 
the Netherlands had a certain Adenffraum, which 
would” extra a blue TiaQure from the Calx 
of Capper, prepared by a Diſſojution in Aque 
Fertres,, leaving a white Powder behind, which 
would. by, Fulion be turg'd into-a Metal of the 
ſame Colour. 

A ſecond Inference which may be drawn 
from: the foregoing Experiment , . is, that if 
Gold, ane of the moſt Permanent Bodies, may 
have it's Texture deſtroyed, there is no Body 
in Nature but. may undergo. a Change, whett 
wrought on by an appropriated Ageat';. w- 

that 
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that the nobleſt of. Metals 'may. be Mechanical- 
ly tranſmuted ;'from whenee :it- appears alſo, 
that the nobleſt-of Forms, arc but the, 
of the Texture of the Parts of Matter af; which 
they conſiſt; and a Convention 'at; Accidents, 
which are the Subſtratum-of that; Texture z So 
that without a ſhabſtantial Form, meraly by 's 
ee De IE=> 
into anot of very | 
in many wi wayne won mne Cons 
to er 'onr EX xperrment IROFE 
inftruaive; I ſhall another Attempt, to 
ſublime Gold after the following /-N 
Having then diſſolyed laminated Gold in ſome 
of the above mentioned AMerfhrum, we drew 
it off in a Retort placed in a Sand-Furnace, 
which 'means a conſderable-Qpantity of Gold 
was elevated, and either fell into the Receiver 
in- the Form of a Golden colouretl.Li or 
fhotyiitito red Cryſtals like Rubies in the Neck 
of the Retort ; which -in-the Air would Tun per 
Deliquizm: Wheze we are $0 obſerve, 'thatbya 
new Afﬀoſion of the Adenflraes upon the remam- 
ing Calx, more of itwould ſtill be clevated by 


Coe” 1 ter ma ave473 

it will-be aeceflarytto | 

running Mercury -iato this dlevated | 

by degrees, the Merenry being topo la Marian, 

by” t ' 

the whole Liquor loſt it's TinQure, which'be- 

ing decanted, antl the Guikded Mercury with a 

£00d -Qunantity of . Berex Melted  in@ Grucible, 

the devated Gold was -reduced 'into uy - 
a 


OS ————— —_ O—_— _ —_ 
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which evinces whatTjuſt now taught, viz: that 
4 Liquor-/thight be-"Tina by having' the 
Parts bf 'that | Body, "from whence it received 
it's' TiaQure, convenletitly © interwoven in it 
Textire;-without being-wholſy deſtroyed. 
' An&hets I think it ſeaſonable > advertiſe, 
tht having eewhere: mentioned a Volatile 
Gold'in'-fonie Oats, 'where none of that Me: 
tal is ti be found ; 1 wonld be underſtood to 
mean it Volatile in ho other Senſe, than the 
foregoing Sublichation' intimates, viz. that it's 
Volatility ' depends -vn a mixture of Volatile 
Parts which carry it along with them, whendiſ- 
folved- ittto- very minute Parts ;, ſo as to be a: 
pable of 'Swimming in that Vehicle: 


EXPERIMENT. VII. 


Hreſs berd. | Having diſſolved an Ounce of refined-Silvei 
Silver, tc. IN Aqua Fortis, and permitted it to Cryſtal, 
mey become we found, that the Silver,. by the addition of 
fufemt,, Acid Sdlts, was increaſed -in weight fever 
an alterars. Drachms ; which diſtilled in' a Retort, with 
me Tex- ſich adegtee of heat as'made the Retort rol 


iwre. 


hot, yieldeda Phlegm eminently Sower. Which 

ſhews,- that 4 very Bitter Body may yield a fub- 

ſtance” of 'a quite different Taſte. For the L> 

quor- being cold in the Receiver, Smoaked 's 

well as Smelt and Taſted like 49a Fortis, and 

; op nedng Copper turaed it into a Bleuiſh 
our. -/ - 


. Afterwards we made a Solution of Minium 
m Aqua Forres, and baving by Filtration and E 
vaporation procured a Satcharum Senn, - " 
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Diſtilled it in a well coated Retort, over a na- 


ked Fire, and obtained an offenſive Acid which 
had the Smell of Aqua Fortis , which being put 
vpon Minium, bubbled, and making a confideta- 
ble noiſe, preſently afforded a Liquor,from which 
might eaſily be obtained a true Sugar of Lead : 
Where itis obſervable,thattheCapur mortuum, was 
neither Sweet, as before Diſtillation ; nor Sower, 
as the Body drawn from it; but inlipid andea- 
fily \reducible; by Fuſion, into a malleable 
Lea 


—_ 
— 


In which Experiments, the following Phe- Phanorhe: 


nomena are alſo Remarkable: Firſt, that the 


na #0 be of- 
ſerved in 


Salt, which encreaſed the Silver in weight no':þis Exye- 
more than a third or fourth Part, was able rimem. 


o Sublime the greateſt Part of that fixed 
Y. "2 I 

. Secondly, that the Parts of the ſame Liquor, 
being maxed with three ſeveral Metals, may 
produce as many different Taſtes; tho? the 
fame Aqua Forts ſhould be ſucceſſively made 
uſe of in thoſe three Experiments, and howſoever 
varied in reſpe&t of Order in the Tryal : And 
here we are to obſerve likewiſe, that Part of the 
Diſtzlled Spirit of Nitre, being poured on the 
Capnt Mortunr of Saccharum Saturni, turned 
ſome Parts of it into a Vitriol; and ano- 
ther Part of it. being poured upon Filings of 
Silver, the Silver, being partly diſſolved with 
3 — Noiſe, Was Coagulated into a Bitter 

t: » 
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Becauſe Tranſmut ation of Bodies, whoſe Tex. 
tures are elteem'd Primordial, as thoſe of the 
Elements, and which are found to be Ingredients 
of moſt Compoſitions here below,will be a further 
Confirmation of the Poſſibility of Altering the 
Textures of other Bodies ; 1 ſhall ſubjoyn, wht 
Progreſs I have made, in order to turn Water 
into Earth. 

4 Tran- Having therefore in a Glaſs Veſſel diſtill'd Fair 
Was: Rain-Water, and ſeveral times re-diftilld it 
19 Earth. again ; we found, that after every Diſtillation, 
there was a conſiderable Quantity of white Earth 
remaining at the bottom of the Veſſel, which wy 
more plentifully afforded in the latter Diſtils- 
tions, than. the firſt ; and therefore we had the 
greater Reaſon to believe, it could be nothing 
elſe but a certain quantity of Water, tura'd into 
Earth ; which afforded the following Phenomens, 
- viz, 1. Being put into a Aficroſcope in the Sut- 
" Beams, it appear'd to conſiſt of Parts exceeding 
fine, which were as fine in the Aficroſcope, 8 
Hair-powder uſvally is to the Eye; yet not it 
the leaſt Tranſparent. 2. Being mix'd with W# 
ter, it turn'd it into a whitiſh Colour, as the 
Powder of white Marble uſually does; ney 
ſettled in the Bottom, it remain'd undi 
3. After it had lain a conſiderable time in a Red- 
hot Crucible, it was neither diminiſh'd in quaty 
tity, nor did it in the leaſt ſmoke. 4. It exceeded 
Water in weight, ſo as to be equal to twice I 
Bulk of Common Water, being almoſt as hear) 
as Wood-aſhes, freed from their Salts; wii, 
to 
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to its Bulk of Water, is as 1 to 24, which does 


not much come ſhort of the weight of white 
Glaſs, which is twice and a half heavier than its 


weight of Water : So that from theſe Phenomena, 
we had Reaſon to term the Foremention'd white 
wubſtance, Earth; conſidering likewiſe its fixed- 
neſs, and other Qualities. _. 

But, further it is to. be Obſerv'd, That the 
Glaſs in which it was diſtilld,was not ia the leaſt 
damag'd by this Proceſs: as alſo, That an Ounce . _ _ 
of Water yielded fix Drachms of Powder, a con- Water «7 
ſiderable quantity of Water ſtill remaining be- db. | 
hind # inco Eanty 


So that this Experiment is no ſmall Confirma- 
tion of our Hypotheſis: For if Elements themſelves 
tnay be Tranſmuted, and Artificially Deſtroy'd; 
by an Alteration of the Texture of their Parts ; 
why may not Conſiderable o—_— be effected 
alſo in other Bodies, by a Local Motion, and a 
New Manner and Form of Union of Parts, of dif- 
ferent Figures and Sizes; ſince in this Experiment, 
the Parts of Water being madify'd a-new, form 
a Solid Body, of very different Qualities from 
what belong'd to it before, as want of Tranſpa- 
rency, Solidity, &c. | | | 

As for the Manner of its being ſb modify'd a- Hw Water 
hew, it may eaſily be conceiv'd, That the Parts 77"; of 
of Water, being put into Motion, and rubbing Solid 
hpon one another, by violeat Occurfions, might *9v&* 
be fo alter'd and adapted as to ſtick together,ant 
o form ſeveral little Molecule, which being more 
condens'd, and conſequently heavier than Wa- 
ur pe no longer ſwim in it; but abtain'd the 

veral New Qualities before mention'd. 


' 
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And that the Change was thus effeted, we 
have Reaſowto believe; ſince by a bare Circ 
lation, in a juſt Degree of Heat, Quick-Silve 
will aſſume the Form of a Powder, which wil 
not with ſo much eaſe be rais'd by the Fire, w 
the Mercury it ſelf ; but this will be further ills 
ſtrated by the Tenth Experiment. 

Infereces: Therefore to draw Inferences from this 
ainff the riment , Which may disfavour the Hypoſtatcd 
Detrin of Principles of the Chymiſts ; If Water be capable 
wits. of being chang'd into Earth, by the ſame Reaſon 
the other Ingredients of. Bodies may ; and in 
the Analization of Bodies there may be a Trank- 
mutation of Subſtances, as well as a Separs- 
tion of Pre-exiſtent Principles. From hence 
alſo may be brought ſtrong Arguments agaialt 
Helmont;, who,becauſe he boaſted of an Alkabeft, 
which, - he ſays, would turn all Bodies into a L- 
quor, therefore concluded all Bodies were made 
of Water ;, for by the ſame Reaſon I might fay, 
All Bodies are made of Earth; becauſe War 
may be turn'd into Earth: So that tho? he ſhould 
tura all Bodies into Water, yet that Water being 
again capable of being diſguiſed, it would only 
ſhew, That Water and Earth may be mutually 
Tranſmuted, by a ſucceſſive Change of Texture. 

But to leave theſe RefleQtions, I ſhall mention 
ſome Scruples, concerning this Tranſmuted 
Powder, which 1 could not have time to ſatis 
my ſelf in: As, Whether the Water Remaining 
was lighter than before Diſtillation ? Whether 
the Particles of Inſipid Bodies, may a& as Mer 
ftruums in the Diſſolution of others? not-bit 
that they may be ſo chang'd in the Veſſels 


Plants, as to become ſharp and powerfully pt 
netratmng 


pr — 
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netrating. Whether the Weight of the Glaſs- 
Veſſel, was diminiſh'd by this Experiment ? I 
ſhould likewiſe be willing to be ſatisty'd, Whe- 
ther Water it ſelf be truly a Homogeneous Body? 
which if it be, it will be ſtrange, that without 
the help of a Plaſtick Power, or Seminal Prin+ 
ciple, it ſhould be ſo tranſmuted ; ſince that a 
bare Convention of the Particles of a Fluid into 
a Concrete ſhould alter their Specifick Gravity, 
is hard (if not impoſſible) to- be parallelPd by 
At. 

But in this Experiment it is further Remarka- 
ble, That Oyl of Yiterio! pour'd upon this Pow- 
der, would corrode it, and that by an Effuſion 
of Spirit of Salt there was rais'd a conſiderable 
ferment; as when Spirit of Salt is put upon Le- 
pis Stellaris: So that I ſuſpected the Rain-water 
might be impregnated with ſome of the Sandy 
Parts of Glaſs diſſolv'd, by the help of the Fire, 
and actuating the Particles of it ; but this Suſpi- 
tion was partly taken off, becauſe I had obſerv'd 
the like Ebullition, upon a Mixture of Spirit of 
Salt with Wood-aſhes, which were clear'd of 
their Salts in Boyling Water. 

But to conclude this Experiment, we may fur- 
ther refle& upon the fore-going Suſpitions; thatif 
the Body ot theGlaſs-Veſlel were inthe leaſt dif- 
folv'd in this Operation, it will be a powertvul 
laſtance of the Force of Inſipid Menſtraums; and 
it will be no leſs a Confirmation of the Dodtrin 
of Forme and res before deliver'd, that Wa- 
ter it ſelf is ſubje& to undergo ſuch conſiderable 
Changes, as this Experiment ſhews it is. 

| might produce a great deal more on this 


Occaſion, to corroborate what I have deliver'd 
G 3 CON» 
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concerning Tranſmutations;, but I ſhall only 
add, that I, as well as two ſeveral Perſons whom 
I employ'd, have without the Addition of any 
thing, obtain'd from Spirit of Wine, which was 
wholly inflammable, a conſiderable Quantity of 
legm; and that too, without its being affected 

y any Viſible Body. 


EXPERI MENT A£. 


To conclude this Chapter, I ſhall add an Ex- 
periment, to ſhew what ſudden Productions and 
Alterations of Qualities may be effefted by a Coa- 
lition of the ſmalleſt number of Ingredients, ge- 
nerally taken for Homogeneous Bodies; from 
whence it will appear, That the Changes of Bo- 
- dies, in themſelves canſiderable, may be effefted 
by very eaſy Mixtures, viz. 

Having by Degrees mix'd an equal weight of 


Spirit of Wine, and Oyl of Vitriol _—_— 


and plac't them jn a Bolt-head , ſtopp'd cloſe 
with hard Wax, and a Cork; digeſt the Mix- 
ture in a Moderate Heat, for ſome time; then 
pour it out intoa Glaſs Cucurbit, luting on a Head 
and a Receiver, to preſerve the Subtle Spirits 
from Ding away ; then with a moderare Heat 
draw off the Spirit of Wine, till the Drops be- 
gin to come over-ſowriſh; then ſhift the Re- 
ceiver, and carefully go on with the Diſtillation, 
Increaſing the Fire till as much is drawn off as 
you can,keeping the Subſtance remaining in the 
—acurdityſn a Glaſs well ſtopp'd,and ſecure from 
the Air. 


The 
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The Phenomena exhibited by this Experiment 
were the following : Firſt, That the Spirit, firſt 
drawn from theſe -two Inodorous Bodies, was 
endow'd with a Smell different from all others, 
and parts tho* pleaſant and fragrant, yet very 
ſubtle and penetrating. Secondly, That the Li- 
quor, drawn off laſt, had a very ſtrong Sulphu- 
reous Smell, which ſtunk, and affefted the Sen- 
fry, ſo powerfully, that it would almoſt take 
away one's Breath. Thirdly, This Mixture 
yielded a Liquor, which would mix with neither 
of the former; yet was very ſubtle, pleaſant,and 
Aromatical. Fourthly, The Subſtance remain- 
ing in the Bottom of the-Veſſel,was Opacous,and 
almoſt as black as Fer, and withal very brittle. 
Fifthly, And tho'it was made up of two Liquors, 
the one corroſive, and the other iaflammable, 
and both of very pungent Taſtes; yet was it void 
of Taſte, and could not without great difficulty, 
if at all, be brought to burn. Sixthly, Neither 
would it be mix'd for ſome Days with Water, 
tho' the Oyl and Spirit, readily diffuſe themſelves 
ia that Liquor ; befides, it was of fo very fix'd 
a Nature that it would not be rais'd by a ſtron 
and laſting Fire, tho* both Oyl and Yieriel, and 
Spirit of Wine be extreamly Volatile. And now, 

Having thus in ſhort laid down theſe Exper:- 
ments, as ſufficieat- Proof of the Dodtrin before 


deliver'd, I fhall conclude with this RefleRion, 


viz. That in all the Changes and Alterations, 
that have been cffe&ed by Arr, it appears, that 
they are ſo far from depending on the Imaginary 
Subſtantial Forms of the Sch that they evi» 
dently GETnnY le of Local Mo- 
tion, ſo alteriag the igyres and Sizes of the Mi- 
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nute parts of Bodies, or otherwiſe tranſpoſing 
them ; as, upon 2 freſh Aſſociation and Coalition 
of them, to form New Concretes, of Textures 
very different from the former. And if Motion, 
Bulk, and Shape, together with peculiar Textwres, 
be enough to cauſe ſo many different Phenomena, 
| as have been laid down; there 1s.no Reaſon, 
why other Qualities may not be produc'd by the 
fame Fertile Principles; ſince all the Difference 
betwixt the Works of Nature and Arr, in alter- 
ing the Forms of Natural Bodies, lies in this, viz 
That in the Works of Nature Active and Paſlive 
Bodies caſually meet together; and in the-Zarter 
the different Subſtances, concern'd in every New 
ProduQtion, are brought together by an Arri#; 
for in both the Agent aQts as a Natural Agent. 


——_— 
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CHAP. X. 


An Experiment , wzth ſome Conſiderations 
' touching the differing Parts and Redin- 
tegration of Salt-Petre. 


ALT-PETRE is a Concrete ſo univerſally 
concern'd in the Compoſition of moſt Bo- 
dies, that it will be of no ſmall Import to Na- 
tural Philoſophy, to enquire throughly jato the 
Nature ot it ;- which will in ſome Meaſure ap- 
pear, by conſidering how many Subſtances may 
drawn from it, or turn'd into it ; which will 
he briefly intimated in the following Experi- 
ment. TS. 
Having, 


A = 09 1 1 


* OO as x, OP 


Chap. X. of the Parts of Salt-Perre. " 105 


—y 


Having, according to the uſual Method, Cry- 4» 4- 
faliz'd Nitre, we melted four Ounces of it in a {tera 
Crucible into a Limpid Liquor, throwing inthe Foam 
Live-Coals ſucceſſively, till it would kindle ang Pat 
fulminate no longer ; and continving it in a 
ſtrong Fire a conliderable time, to diflipate the 
remaining Volatile Parts, and then breaking the. 
Crucible, we divided the fix'd Nitre immedia- 
tely iato two Portions; one of which being diſ- 
foly'd in as much Water as was ſufficient, we 
drop'd in Spirit of Salr-Perre, 'till the Ebullition, 
rais'd by the Mixture of theſe Liquors, wholly 
ceas'd ; and then filtrating the mix'd Liquor, we 
expos'd it to the Air in an open Glaſs-Viol; 
and on the other Part undiſſoly'd, we likewiſe 
dropt the ſame Spirit, till the Firmentation 
fonts expoling it to the Air in an open Glaſs- 

ar, 
In the former Mixture, wherein the Water 
was put, in a few Hours certain Cryſtals of Salt- 
Petre ſtuck to the Lower Parts of the Glaſs, 
amongſt which were ſeveral other Gyſtals, like 
Muſtard-ſeed, encompaſs'd with a Gans Sub- 
ſtance. The Cryfals the next Day being conſi- 
derably greater, were taken out, and both by - 
their Burning and Shape, appear'd to be Ni- 
trow, (Nitrous Salts being fturniſh'd with flat 
Sides, which when oppoſite are uſualy parallel;) 
and as for that downy Matter which adhered to 
ſome of them, we judg'd it to proceed from the 
Diſproportion of the Volatile and Fix'd Parts 
of the Nitre, which were to be joyn'd together 
a-new. Theſe things being obſerv'd, we pour'd 
the remaining' Liquor into an open Glaſs-Veſſel, 
Which in about three Weeks-time, being _ 
atu- 
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Saturated with Petre, we pour'd it from the Saf, 
and evaporated it in a Digeſting Furnace. 

The other Mixture, which was only fix'd 
Niere and Spirit of Salr-Perre, for the moſt part 
preſently Subſided in the Form of a Salr, which 
when dry'd in the Air, was of very irregular Fi- 
gures; and, in ſome Parts, not much diffe- 
rent in Shape from Salr-Perre; which it alſo 
much reſembled in Burning, tho” the Deflagra- 
tion was in ſome meaſure peculiar to it ſelf. But 
this Sale, together with the Liquor ſwimming 
upon it, being preſerv'd in the Air for about a 

nth longer, after Evaportion , the one half 
ſhot into Cryſtals, which burat much like Perre, 
and had a Similar Figure, tho” a different Taſte; 
and the other half, being ſpeedily exhaled, ſhot 
into Cryſtals, of a diſtin& Figure from all others. 

Now to make this Experiment clearer, the fol- 
lowing Things are to be obſerv'd ; 1. That in 
Fixing the Nzere, New-Coals are not to be caſt 
into the Crucible, till the former are almoſt ſpent, 
or be thrown out by the violeat Exhalations of 
Nirow and Volatile Parts. 2. That the Quantity of 
Spirit of Nitre dropp'd upon the Fix'd Nitre, was 
almoſt proportionable to the Salr-Petre, ſpent in 
the Fixing of it. 3. That this Fix'd Nirre was 
very little different in Taſte from Salr of T artar; 
had the fame aptneſs to Abſorb Air, and to re- 
laxate in moiſt Air: Yet it differ'd in-Colour, 
being betwixt a Blue and a Green One, which it 
tot upon the Aﬀuſon of Spirit of Nirve. 

Bat this Method being tedious, I ſhall propoſe 


«4 s Way more expeditions, which is this ; Having 
oo Part: of rutt Fix'd Nitro  deliquurmn , and by Filtra- 


-Peue. 


tion ſeparated in it3Fee:, we dropp'd open 
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the Liquor Spirit of Nitre, which, after a Fer- 
ment uſual to a Mixture of thoſe Liquors, 
ſently ſhot into Cyſt als, in Shape, as well _ 
ture, manifeſtly Nierexs. 


. . . Thi 
Another way we took was this : Having Im- 4 Third 


gregnated a Solution of Fix'd Nirre in Water, 
with Spirit of Niere, and filtrated it through 
Cap-Paper, the Cool Liquor, ih a ſhort time, ſhot 
into Cryſtals, like thoſe of Perre; and the Liquor, 
being again Evaporated, afforded a freſh Quan- 
tity of Gryſtals not unlike the former. 

 Butleſt the Sa/-Perre re-produc'd by the Coali- 
tion of theſe two Bodies, ſhould be thought to 
lodge in the Fix*'d Nitre; and only to be unyok'd 
by their Solution,it is requiſite to annex, That the 
greateſt Quantity that can be ſuppos'd to remain 
in the Fix'd Nitre, would not amount to ſuch a 
Quantity as that Mixture affords: And to make 
the Matter leſs ſuſpicious, we im ted a So- 
lution of Pot-Aſhes,. after the ſame manner as 


we had done the Fix'd Nitre, which after Filtra- Sult-Perre 
tion and Eyaparation, ſhot into Cryſtals, which fem, 
were very like Sa/r-Perre in Taſte, as well as their Aſhes, A- 
Deflagration upon Live-coals. We likewiſe ob- 93 
tain'd a ſmall tity of Salr-Pepre, from Agua Tarar. 


forti: and Salt of Tartar aſſociated. 
But to draw Inferences from the Foregoing _ 

Experiment ;, from hence we may learn, That the 

Senſible Qualities of Bodies may be accounted 

for by the Afechamcal Motion, together with the 

eons Dibodties, or Modification of their 
rts. 


And firſt, tho? Sat-Perye be a Body inwardly, 
and in it ſelf cooling z yet the Parts of it diffe- 
rently Modify'd, in our Experiment, being put 
rope? 
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together, do immediately put each other into 
ſo violent a Heat, that I could with much ado 
hold the Glaſs in my Hand; fo that Heat 
ſeems to be nothing but a quick Motion of the 
fineſt Particles of Bodies, ſince it no longer con- 
tinu'd in that Mixture, than the Parts of it were 
in Agitation. 

Upon the Mixtbre of theſe two, +:z. the Spirit 
of N:tre,with the Fix'd,there was hkewiſe produ- 
ced an audibleSound, proceeding from the Percuſ- 
ſion of the Air, W the ſwiftly and im uſly agi- 
tated Parts of the Mixture: A Sound like to which 
is produc'd by a hot Coal caſt into Water, or into 
melted Nitre in a Crucible, tho? the Latter cauſes 
a Sound much louder. Which Sound probably 

ed from the Percuſſion of the Air, be- 
cauſe the Motion of a Bullet, or a Stick, where 
the Quickneſs of the Percuſſion puts the Air into 
an Undulating Motion, will cauſe a Sound, as 
foon as that Undulating Motion reaches the Ear; 
and it is further confirm'd , becauſe that Sound 
no longer continues, than the Parts are violently 
agitated: And here it is to be obſerv'd, That 
the Sound, produc'd by the Mutual Conflict, 
ceaſes long before the Heat , which is acquir'd 
by that Ebullition ; from whence it may be in- 
ferr'd, that the ſame Inteſtine Motion of Parts 
which are able to produce Heat, are incapable of 
cauſing Sounds; as Amber continues warm a 
conſiderable time after the Sound, made in rub- 
bing of it, ceaſeth. 

We obſerv'd likewiſe, That the Fix'd Petre 
was of a Colour betwixt Blue and Green, which 
it preſently loſt upon the Mixture of the Acid 
Spirit, the Diſpolition of Parts being fo alter'd, 


as 
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25 to refleft the Rays of Zighe differently to the 
Eye; A Change not unlike which happens upon 
the Expoſing Fix'd Nitre to the Air: And it isnot 
tefs tobe ndmir'd, That Soor, which is Black, and 
a Congeries of Opacows Exhalations, ſhould, by 
the help of a good Fire, fill the Receiver with 
Fames as white as Aflk: And the Colours to be 
obſery'd upon the Sublimation of Black Ani- 
mony , White Sal- Armoniack are no leſs 
pleaſant. 

But to return to the Experiment : Having not 
long ago attempted to make Salr-Petre, of Salt 
of Tartar, and Aqua fortss, the Mixture united, 
a to be of a very Green Colour, which re- 

ed more peculiarly in ſome Parts of it than 
others, tho” the Salr of Tartar was a particular 
Preparation, whoſe Cryſtals were as white as Su- 


gar Candy. It is on this occaſion likewiſe further 


to be oblerv'd, That tho? Fumes of Nitre, rais'd 

by Diſtillation, be of a Red Colour; yet they 

condenſe into a Liquor altogether void of it ; 

and alſo, That Fix'd Nitre, tho' an Opacow Body, 

yet does it unite, with the imbib'd Spirit, into 
| ons Cryſt als. 


here is likewiſe to be obſerv'd, Upon the Severe! 


Mixture of theſe two Ingredients, a very offen- 


live Smell,. caus'd by the Spirit of Salr-Perre, ks 
emitting ſtinking Exhalations, ſtirr'd up by the 57 * 


Mutual Confli& ixt it, and its Fix'd Salt; 
where it is ſtrange, that this Mixture ſhould have 
a Smell, which A neither in Nitre, nor either of 
the Ingredients; and yet, that it ſhould loſe that 
np weed into Nitre. / 

'L the Taſte of the Spirit, being ſtrongly 
Acid, apd the Taſte of Nirre, like that of Sal 

O 
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of Tartar ;/ it is ſurpizing, that theſe two ſhould 
unite into a Body of ſo much leſs pungency in 
Taſte as Nitre, bateiog that it is a little ſhar- 
per by reaſon of ſome Spirituous Parts ſticking 
to the Particles of the Nitre. 

But beſides theſe there are ſeveral other Re- 


they preſeatly begin to gwove among one ano- 
Ghar ths frvage Bogoiſeg and to cauſe ſuch 
a Heat, that the Veſl would burn the Hands 
of them that held it: And here it may not be 
amiſs to take notite of one thing further, that 
. Occurs in our Experiment, viz. that, tho' Ni- 
a burning Coal, or a burging Coal 
into it, will-conſume it ſelf, in a 
, yet whea it is contiguous to the 
the Cracible which is red Hot, it melts 
the leaſt Flame, It may be alſo worth 
why Nitre which is a folid Body 
rather ſtick in the Form of Sublimate 
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the Ajr Inſenſibly exhales, yet when aſſociated 
with it's own fixed Salt, it admits no fuch Efflu- 
viums. Another thing to beobſerved is, thatup- 
on a Mixture of theſe two Liquors, ſeveral Saline 
Parts are toſſed out of the Glaſs into the Air, 
which falling down again, ſeveral Grains of Salt 
will remain on the outſide of the Vial, which 
will be viſible if the Experiment be tried in the 
Sun Beams. And thatthere is a very brisk Mo- 
tion amongſt the Parts of Spirit of Nitre, is 
evident by mp of it into a ſolution 
of Salt of Tartar; for immediately ſome Grains 
were ſhattered in Pieces, and thrown up to the 
top with a ſeeming Violence ; till the th 

thoſe Liquors was mutually diminiſhed by 
their frequent Occurſions : And that the Parts 
of each have contrary tendencies in their Mo- 
tions is plain, from this, viz. if when the Fer- 
meat ceaſes, more of one of theſe Li was 
dropped in, there followed no Ebullition, tifl 
ſome of the other was added to Ferment with 


i | 
| And here it is ſeaſonable to obſerve what 7he ſame 
different Effe&ts the Parts of theſe Bodies have $77 of 
whea at liberty and disjoyned in Liquids, from w_—_ 
what they uce when locked up in Con- wm Eff: 
cretes,tho* their Effe&ts,cven then. are not wholly 5,77 from 
to be attributed to the brisKneſs of their Moti- wha: che 
02, but alſo, to their determinate Sizes; by [7,7 gm 

which means Fortis, which leaves Gold 
untonched , will diſſolve Silver; yet, by an 
Addition of Sal. Armoniack, it having _— 
a new Figure, and apcculiar Motion, it Works 
ou Bondy and for the like Reaſons a Solu- 
of fixed Nitre will diſblve a 
ies, 


arz Of the Redingration Book |. 
dies,which the Acid Spirit will not Work upog, 
- Again we may obſerve, that the ſeveral ſub- 
ſtances into which Salt-Perre 1s reduced, .vit, 
the fixed Salt and the Volatile Liquor, are both 
different from the Concrete it ſelt ; which is an 
Argument againſt thoſe Chymi/?s that pretend, 
Chymiſtry that Bodies Diſtilled, retain the Virtues of thoſe 
rather de- -Bodies they are Diſtilled from z for the Acid 
Gave Spirit of Nitre cipltate the ſame Bodies, 
the Prinei- Which fixed Nitre dMolves. And fo Spirit of 
peref B- Nitre will turn a Tinfwre of Braſil into a Yellow 
- Colour, which it will toſe, and in ſome Meaſure 
by an addition 'of a Tinfnre of fixed Nitre, 
regain the former, whereas a Solution of Salts 
Petre:Changes neither of theſe Tinftures, Ent 
to | 
- This Experimem gives us Reaſon to believe; 
that the Air is conhderably concerned in the 
Production of Salt-Pzrre; and in giving a Figure 
to it's Salts ; fince the. Cryſtals, which ſhoot in 
the-Solution expdoſeil to the open: Air, are of a 
more exaQ Size and Figwre, than thoſe obtained 
after a quicker Evaporation. Beſides which we 
bave obſerved, that a Mixture of Mqua Forts 
and Salt of Tartar yielded Cryſtals much more 
like 'Nitre, when it” had been expoſed to the 
the Air for ſome time, than what it afforded up- 
on an immediate Cryſtallization. . 
| As for-the Reaſon why the Cryſtals which 
ſhoof in the Air, are more naturally Figured 
than others; | conceive it to be; becauſe the, 
Air is;a more quiet and undiſturbed Vehicle for 
them to move y in, by which means they 
kave the Li of _— as they ought, to 
torm Cryſtals of a catural Figure, which Gueſs 
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is confirmed, becauſe the Cryſtals which ſhot 
in Water, where they have room enough, and 
an indifferent Vehicle, wero more perfe&t than 
thoſe, which were produced by a Mixture of the 
nitrous Powder andSaline Spirit, where they were 
forced, for want of Room, to Cry ſtalize, before 
they had time to Conveneatter a manner requilite 
to make them of a natural Fiewre and $:ze. 

But to proceed : This Experiment , which 
ſhews how a Body divided into different ſub- 
ſtances, by Diſtillation, may be again united 


into an Original Concrete, will be a very 


ſtrong and convincing Inſtance to prove, that 
the Forms and Quzlities of Bodies depend on 
an eſſential Modification of their Parts; and 
that the difference obſervable in particular Sub- 
ſtances, depends on a differcat Texturegand a Co- 


alition of Parts of different Figures and Sizes ; fo 


that the Redinregration of Boclics isno more, but a 
reſtoring of their former Parts into the ſame Or- 
derandPoſition, being Artihcially handled, ſo as to 
acquire their former Sizes and Figures in order 
to their Coalition. 

Yet this I think neceſſary to be repreſented, 
viz. that the Compolition of MNieere 15 10 little 
Oreanical, that it will be hard to: judge 'what 
ſucceſs, in order to Kedintepration, .may be ex- 
petted in other Bodies, w here the Fabricks of them 
are ſo curious, by Reaſon of their numerous In- 
gredients, and the curious Contexture of - them, 
that the latter is not to be jmitated by Art, in 
the Production of Subſtances much leſs Organi 
cal, than the Parts of living Animals, | 


The laſt Obſervation 1 ſhall make on our Ex- Chymica! 


periment , is, That from what hath been ſaid jt 
| H 


Medicines 
laid aſide 
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may be thought that ſome Chymical Medicine 
may be too Raſhly laid aſide by ſome Phyſitians, 
who ſuppoſe, that the Menſtruxms made uſe of 
in their Preparations, are in ſome meaſure mix- 
ed with them; ſince, beſides that thoſe Salts 
may by care be waſhed away, ſeveral Parts of 
them may be ſo altered by Corroſion, that thoſe, 
aſſociating with other Particles of the Body they 
work upon, may degenerate into an innocent 
Concrete : An Inſtance of which we have in 
our Experiment, where a corroſive Spirit and a 
Cauſtick fixed Salt, unite into an innocent Me- 
dicine. And that Corroſive Salts may in a great 
meaſure be dulcified by their ating on- other 
ſubſtances, is evident in a Mixture of Spirit of 
Vitriol and Crabs Eyes, or any other teſtaceous 
Body. And again, though Vinegar power- 
fully corrodes calcined Lead, yet uniting with 
it, 'it conſtitutes a Sweet Body, in which the 
eſs of Vinegar is perfectly deſtroyed, 
And tho” it be-an Argument uſually alledged 
againſt the uſe of Medicines ſo prepared, that 
from ſeveral of them corroſive Particles may 
be drawn; yet ſince the ſame may be Effected by 
the Attion of Fire upon Salr-Petre, the Ob- 
jedtion is as invalid as the general PraQtice of 
Phyſitians can make it. | 
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CHAP. XI. 
Containing the Hiſtory of Fluidity. 


HETHER Fluidity and Firmmeſs, might 

not with more Reaſon be eſteem'd Stare 
than Qualities of Bodies, or not ; this is moſt 
CCrtaln, 
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certain, that they are to be accounted the molt 
General Aﬀections of Matter, all Bodies being 
either Fluid or Solid : If then theſe Qualities or 
States of Bodies be ſo General, it will be of mo- 
ment to conſider the Cauſes of them ; and the 
rather in this place, becauſe the Foregoing EFxpe- 
riments of Salt-Petre may ſerve toilluſtrate them. 


To proceed then : A Body is ſaid to be Fluid, The Defoe: 
becauſe it conſiſts of Parts, which eaſily lip upon p1viq boay, 


one another's Surfaces to and fro, when mov'd, 
by Reaſon of the Porous Interſtices, which re- 
main betwixt thoſe Parts, which thty are made 
up of,they nat being wholly Contiguous on every 
ſide; and alſo, becauſe by Virtue of that Motion, 
they ſpread and diffuſe themſelveson every lide,till 
oppos'd by ſomeSolid Body,to the Internal Super- 
ficies of which, they preſently adapt themſelves. 
And what Thoughts Epicarus, and the An- 
cient Corpuſcularians had of Fluidity, will appear 
from theſe Verſes of his Paraphraſt Lucrerizs. 


Illa autem debent ex Levis atque Rotundis 

Eſſe magis, fluido que Corpore liquids conſt ant. 
Nec retinentur enim inter ſe glomeramina queque, 
Er procurſua item in proclive Volubilis extat, 


And indeed, we may rationally believe, That 
the Smoothneſs of their Parts may much con- 
tribute to the Fluidity of Liquors, as well as the 
Globular Figures of them; tho? there are ſeveral 
Fluid Bodies, whoſe Parts are of Figures very 


various, beſides Flame and Air; the Figyres of « peaics 
whoſe Parts are very irregular. wheſe Party 

* And here we are to take Notice, That to pid rue 
render a Body Fluid, there is no need that its Warer,o be 
Parts ſhould be ſocloſely condens'd, as thoſe of p97" 


1 2 Water, 
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Water are; fince Flame and Smoke may be {6 
manag'd, as to reſemble Liquid Bodies ; of the 
Latter of which we have Proof, by blowing 
Roſemary-Smoke into a Glaſs-pipe,which, if wheu 
it is fil'd, the lower End be ſtopp'd, and the Pipe 
be held in a Perpendicular Line, the Surface of 
the Fumes will ſubſide till Level; and tho” the 
Pipe be inclin'd ſeveral ways, yet the Superficies 
of the Smoke anſwers to the Horizon, till the 
Glaſs be further inclin'd ; and then, the Smoke 
will run along the Pipe like Water, diſperſing 
it ſelf afterwards in the Air. 
But to return to the Cauſe of Fdiry: We con- 
ceive that there are Three things requiſite to 
Minutenels render Bodies Fluid : 1. The AMinuteneſs of the 
of — Particles which conſtitute them ; by which they 
ludiry. are diſpos'd to an Inteſtin Motion, and to be 
preſerv'd in it more caſily ; as the Parts of Lead, 
Quick-ſilver,and Gold, when diſſoly'd by a Mer- 
ſtrunm, are ealily rais'd and mix*d with the Parts 
of that Menſtrumm. Nay, Fluidity ſo much de- 
pends on the Minnteneſs of the Parts of Matter, 
which conſtitutes Fluid Bodies, that the Parts 
of Antimony,diſſolv*d and broken into ſmall Cor- 
puſcles, may be turn'd into Butter of Antimony, 
and,that Butter of Antimony 1s chiefly made up Ot 
the Subſtance of the Anrimony, is evident, (ince 
by a Mixutre of fair Water, a white Calx will 
precipitate, eaſily convertible into Glaſs of Ar 
timony. And Nature her ſelf ſupplies us with 
further Inſtances ; ſince the very Subſtance of 
Bones,is, byComminution in the Stomachs of Dog;, 
turn'd into a Liquor : And to confirm this O 
ſervation, I ſhall add, That I knew a certain Gel 
tleman, who wasacloſe Student, who liv'd for {e- 
—_ 
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veral Days together without the leaſt Drink,tho? ; 

in the mean time he ſweat moderately, and eaſily 
enough, his Urine being agreeable to his Con- 


; ſtitution, as the Urine of other Men's generally 
isto theirs : But that Solid Subſtances may yield, 


— 


.and be turn'd into Fluids, by a Comminution of 

f their Parts, may be evinc'd by the Fuſtibility of 

| Metals; ſince the morethe Maſly Particles of Me- 

n tal are broke into ſmall Parts, the more their Flui- 

» dity is encreas'd. 

% And here it may not be unſeaſonable to en- 4 _ 

« quire, how it comes to paſs, That a Tranſparent ;5,'4 from 

> Liquor ſhould be drawn from ſuch Brittle Bo- - Conſi- 
dies as Common Salt; I know it is uſually alledg'd, **** Body: 

4 That the Fire only ſeparates the Moiſt, from the 

> Dry Parts ; but ſince Bodies already Calcin'd or 

0 Melted, muſt needs by the A&ion of the*Fire, 

n have their moiſt Parts likewiſe ſo ſeparated, it is 

} * rather probable, That the Fire only divides 


their Parts, and puts them into a violent Agita- 
tion, by which they are rais'd in the Form of Va- 

urs, which falling into the Receiver, condenſe 
into a Fluid ; whoſe Parts, by reaſon of their 
Shape and Size, being apt for Motion, continue 
to move up and down, and fo preſerve that Body 
in the Form of a Fluid, the Motion of the Air, or 
of ſome Interpos'd Bodies concurring to preſerve 
the Parts of that in Motion likewiſe ; and that 
the Air abounds with Parts, perpetually in a va- 
rions Motion will appear by and by. 

But in the mean time that a much greater De- SomeBodies 
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n ree of Motion is requiſite to preſerve ſome Bo- =: fox » 4 
9 es1n a Fluid Form than others,is plain,fince ſeve- uid thon 
\. ral Bodies will be froze with one Degree of Cold, *e-- 

4 with which others will not ; and tho? the Watry 

: | H 3 Parts 
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Parts of Wine, in ſome Countries, will freeze; 
yet the Spirituous Corpuſcles of the ſame Liquor 
remain untouch'd : And tho? it is evident, by 
the help of good Weather-Glaſſes, that Cold 
condenſes the Air ; yet it was never ſo far con- 
denſed, as to become Ice; hecauſe the perpe- 
tual Motion concurring with the Minuteneſs and 
Shape of its Parts, they are always ia an Agita- 
tion requiſite to keep it in that Form ; and it is 
not improbable, bur that the Parts of Salt are 
very Minute; ſince, from Experiments before 
mention'd, it appears, That Spirit of Salt and 
Urine, will unite into a Sal- Armoniack; and it is 
further confirm'd, ſince, Common-Salt, mix'd with 
' Aqua fortss, will dilſolve Gold, as well as Spirit 
of Sale joyn'd with the Latter : and tho? Crude 
Nitre it ſelf, be mix'd with Spirit of Salt, the Re- 
ſulting Mixture will ſupply the Place of an Agra 
Regis. And 1 am inform'd that, that a Chymi#t 
in Holland, drew no leſs than fourteen Ounces 
of Spirit from a Pound of Salr, a whitiſh Clay 
being made uſe of inſtead of the Common Capar 
Afortuwn ;, and that when he had dephlegm'd the 
Spirit, twelve Ounccs remain'd very highly re- 
Etify'd ; which may be ſomething in favour of 
Beguinus, who pretends to have got a Pound of 
Spirit from a pound of Salr. But it may be a Que- 
ſtion, Whether the Fluidiry of theſe Bodies may 
not in part proceed from the Action of the Fire, 
working upon ſome Parts of the Concrete ;, ſince 
a Phlegm or Water may be obtain'd from Re- 
Qify'd Spirit,ſo as to chan ge Part of it intoa moiſt 
Body like Water. And this will rather be thought 
obable, if we conſider and believe what the 
amous Helmont ſays, viz, That he could oy 
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and Salt into Infipid Water, without the 7Þ Fi 
| Hp of that Noble A/kahe#,which would render of he Par 
Groſs Bodies wholly Liquid. bong fog 
And here it is requiſite to add, That it is not 997,275 
only the Sizes of the Parts of Bodies, that endues *» *:er 
them with a Diſpoſition to Fluidiry, but alſo,their 7: 
Shapes; and I am the more confirm'd in this 
Opinion, becauſe, having diſtilPd Oyl of Olzves 
in a Glaſs-Retort, per ſe, near a third Part of it 
was coagulated in the Receiver, into a whitiſh 
Subſtance, not very much unlike Butter ; where 
the diſtilPd Subſtance, which uſually 1s fluid, 
tho* drawn from ſolid Concrertes, was on the con- 
trary in this Experiment, a Conſiſtent one, yielded 
by a Liquid ; for which no other Reaſon can be 
given, but that the Shape of the Liquid Parts 
were ſo alter'd, as to become unfit for Motion. 
But to return to the Reaſon of Fluidiry,it is evi- 
dent, That in pouring of Sand, Corn, Flower, 
Apples, Walnuts, &c. out of a Sack, that that 
Aggregate of Bodies, whoſe Parts are the leaſt, 
appears moſt like Liquids; and it is commonly ob- 
ſerv'd, That Whites of Eggs,by being beaten with 
a Whisk, preſently loſe their Clammineſs and 
Viſcidity, and are reduc'd to'a thin and fluid 
Subſtance, their Parts being broke aſunder, and 
more miautely divided. And I have obſerv'd,that 
That Jelly (which is by the Vulgar thought to 
fall from a Star) by being a long time digeſted in 
a well-ſtopp'd Glaſs, became a permanent Liquor. 
Again, it is obſerv'd, That when $S:lvey is to 
be caſt in Moulds, and to receive the Curious and 
Fine — of Hair-Lines, the Metal is not 
only to be pour'd in very hot, but to be kept a 
Conſiderable Time in Fuſion, before it is thin 
H 4 enough 
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enough to run into thoſe Lines,and to take exat 


Impreſſions of them; from whence it apprars, 


That Bodies already fluid, may become more 
fluid; and the like Inſtances might be brought 
from other Bodies, as Twrpentine, Oyl,Gc. And 
if what Helmont aſſerts of the Liquor Alkahef, be 
true; viz.'That it will turn all Subſtances, whether 
Minerals, Metals, Plants, or Animels, into a fluid 
Subſtance, of an equal Weight with cach other; 
then it follows, That to divide a Body into Parts 
ſmall enough, is enough to make it fluid. And 
tothis I muſt add, that conſiderable Changes ma 
be effected, meerly by a long Digeſtion in Veſtth 
*well ſtopp'd, and plac'd in a Convenient Heat. 
2. T he SecondRequilite to conſtitute a Fluid Bo- 
dy, is, That it ſhould have conkiderable Vacuities 


Poroulnefs Or Pores,betwixt the Parts of it; for if there were 
# Bodies . no ſych Spaces, the Parts being put into Motion, 


dity 


their Flui- 


would not have Space to continue it in, nor could 
one Particle by the Impulſe of another, be forc'd 
to give way. But before | proceed, it will be requi- 
ſite here to Note, 'T hat by Spaces, I would not be 
thought to mean Yacuiries properly ſo call'd ; but 
thatthereis no ſuchSubſtancebetwixt them,which 
will obſtruQ the Motions of the more Solid Parts. 

This Caution being premis'd, I ſhall (to illu- 
ſtrate this Second Requilite) obſerve, T bat Snow, 
which isof an open and flight Texture, before it 
is compreſs'd, may ſoon be ſqueez'd into fo cloſe 
and compat a Lump, as to reſiſt a very ſtrong 
Preſſure; the Ar, which before was interpos'd 
betwixt the Parts of it, being preſs'd out. Again, 
we may obſerve, That when Water is: clos'd 
uP in a Bladder, and wants its Liberty to move 
in a yielding and free Medium, the Parts thus 
| con» 
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confin'd together , reſiſt Impreſſions like a Solid 
Body ; and this Experiment I the rather made uſe 
of.than a Bladder diſtended with At:r,becauſe the 
Diſtention of that, might partly be attributed to 
the Spring of the Included Air. 

But it is further to be obſerv'd, That tho? Hw ſuch 

ſoch YVacuities are neceſſary to conſtitute Fluid contribute 
Bodies, yet they arc only ſo, to uſe School- of Fluidiry. 
Term, as Removens, prohibens, 4. e. they prevent 
the Inconveniencies which muſt be the Conſe- 
quence of a Plenitude, viz. Want of Liberty 
tomove; or in other Words, as they diſpoſe the 
Parts of a Body, to yield to each other's Motion. 
And here I would Note, That tho* in moſt Li- 
quid Bodies, this Doctrin may take place yet I 
conceive it not altogether abſurd, to Queſtion, 
Whether Matter may aot be ſo exquiſitely agi- 
tated and divided, as to fill up theſe Yacuries, 
and to be ſqueez'd into any Figure, as Occaſion 
requires. But not to ſpend Time in examining 
this Point at the preſeat, I ſhall proceed 

3. To the Principal and laſt Requilite, in Mo- 4 Perpe- 

difying a Fluid Body; which is, That all the Par- [#paerimn 
ticles of a Fluid Body , ſhould be ſeparately and quifire to 
variouſly mov'd up and down, either by Virtue *\udry- 
of ſome ſubtle Matter diffus'd through their Sub- 
ſtance, or an inherent Quality of their own. 
for the Difference betwixt Solid and Fluid Bo- 
dies, ſeems to conſiſt in this,viz. T hat the Parts ot 
Solids are at reſt, and not ſo apt to yield to the 
Preſſure of One's Finger, as the Parts of Liquids 
are, which are in Motion ; fince the Latter be- 
ing already agitated to and fro, it is much more 
uy A that Motion, than to put the Parts 
of a 


y into Motion ; whoſe Parts, according 
to 
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to the Laws of Motion, muſt be at reſt, till mo- 
v'd by an Agent powerful enough to put them 
into Motion. 

But when once they, are put into Motion, by the 
ſame Laws, they muſt continue ſo, till ſtopp'd 
by ſome other Body; and conſequently, they 
muſt be in a perpetual Change, as to their Places 
and Order: fo that hence it appears, why ſome 
Bodies come to be ſo ſoft, ſince ſuch ſmall Parts 
of Matter, being in Perpetual Motion , muſt 
needs yield very eaſily to the Touch, and 
give way: to the Impreſſions of other Bodies. 
And alſo, it cannot but diſpoſe them eaſily to 
be confin'd by the Veſſels they are contain'd in, 
and as apt to diſperſe themſelves, when Liberty 
is given them. 

ving premis'd this Brief Account of Fluidiry, 
I ſhall now d to illuſtrate it by Experi- 

ments :” And firſt, by that concerning Salr-Petre. 
The Defirin Salt-Petre then may become a Fluid Body, 
fn | either by having the Particles of it difſolv'd in 
: Water, ſo that they may move up and down,and 
ments. tO give way to the Impreſſion of an External 
Agent, as the other Parts of that Liquid do; 
or it may put on a Liquid Form, by being ex- 
pos'd to the Air in a moiſt Cellar, where by run- 
ning per Deliquium,the Salt-Petre will be diſlolv'd, 
and put on ſo far the Form of a Liquid, as to have 
all it's Parts in an Agitation, ſufficient to rank it 

amongſt Fluid Bodies. 

But Salr-Petre may put on a Liquid Form, 
without the Addition of a Liquid Body ; as firſt, 
It may be reduc'd to ſo fine a Powder, as to re- 
ſemble a Liquid, iq the pouring of it out of one 
Veſſel into another, beſides the other _ 
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of a Fluid Body; viz. That it hath Vacuities 
hetwixt its Parts, and that they may be eaſily 
put into Motion ; only they differ from the 
Parts- of Liquids in ſome Reſpe&s, fince the 
Powder hath not it's Parts always in Motion ; 
beſides the Vacuities are more ſenſible : But not- 
withſtanding, if by the force of Fire each of 
theſe Parts be again ſubdivided, thoſe inſenſible 
Corpuſcles, being violently agitated, make up a 
Fluid Body : So the Particles of Metals, being 
by the ſame Agent ſeperated and put into Mo- 
tion, do not only move variouſly one amongſt 
another, but are ſometimes toſs'd a conſiderable 
height into the Air. And not only Fire,but ſome 
other Bodies, which are ſenſibly Cold, may, pro- 
vided the Texture and Motion of their Parts be 
rightly diſpos'd, reduce ſeveral Subſtances to a 
Liquid Form ; ſo Camphire puts on the Form 
of an Oyl, when ſwimming upon Aqua forts : 
And when Salt-Petre is by the Action of Fire, 
endow*d with a Fluid Form, it is equally a Fluid, 
as when incorporated with Water, there being 
very little difference betwixt theſe two States of 
Nitre;, only that in the Former, the Agent,which 
keeps the Nitrows Parts in Motion, is more Vola- 
tile and Brisk, and divides it into ſmaller Parts, 
without making an Addition to its Bulk. 

But, _—_— it will be a Scruple, Whether 
the Powder of Nitre be an Imperfect Fluid, when 
pour'd out, or rather like a _ of Sand, not 
reduc'd to a permanent State of Flnidity : To 
remove this Scruple, we may take Powder of 
Alablaſter, or inſtead of it, Plaſter of Paris, and 
we ſhall find, that by putting it into a hot Veſlel, 


by the continued Attion of the Fire, the we 
tnat 
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What the 


the Parts of 


that Powder will be ſo agitated, and, by the Af. 
ſiſtance of the more Spirituous Parts, kept in 
Motion, as to Boil and emit Steams like a Fluid 
Body, and altogether reſemble a Coherent 
Subſtance; yet, if it be remov'd from the Fire, 
it again ſubſides in the Form of a Powder, tho 
for once again it will aſſume the Form of a Li- 
quid,ifexpos'd to a competent degree of Fire; yet 
when the Ebullition of the Parts of it are moſt 
violent, if a ſmall Portion of it be thrown upon 
a piece of Paper, it appears to be nothing buta 
very fine Powder: From wheace tt 1s evideat,that 
Fluidity depends on a vehement and various 
Agitation of Parts; which Fluidity the ſame Body 
may be depriv'd of, by loſtag that lateſtine 
Motion. 

And thus it briefly appears how much Motion 
contributes to the Fluidity of Bodies. And here, 


Fluids de- tho? it would be very deſirable to determine 


on. 


what is the Eſſential Cauſe of that Motion ; yet 
ſince it is a Matter of too much Intricacy, it be- 
ing by ſome held to be inherent in Matter, and 
by ott.ers to be promoted by Impulſe, I ſhall ra- 
ther paſs it by, than enter upon an Examination 
of thoſe two Points; eſpecially , fince there 
would be the ſame Neceſſity of Diſcuſſing others, 
which _ relate to the Carteſian Principles: 
It may therefore ſuffice in ſhort, that neglefting 
the Unintelligible DoQrin of Subſtantial Forms, 
we rather aſcribe it to thoſe Catholick Afﬀections 


of Matter, Motion, Shape, and Sitxation. 

' But toomit what we have elſewhere deliverd 

concerning theſe CatholickAfﬀeStions of Matter,we 

ſhall obſerve,what this Experiment further affords 

us: We are therefore to take Notice, That there 
is 
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is 2 difference remarkable betwixt a Fluid, and a 
Body-which hath a Quality of Wetting Bodies 
which are Contiguous to them; ſince every wet 
Body is Fluid, but not vice vers4: For Air,Flame, 
Melted Liquors, or Salr-Petre, tho? fluid, are all 
void of a Wetting Quality. 

Whence we are led to conſider, That Flumi- Humidity 4 
dity is but a Relative Quality, depending on _— 
the Congruity that one Body hath to ſtick to 
the Pores of another ; whence ſome Fluid Bo- 
dies, whoſe Parts are not adapted, ſo as to ad- 
here to the Pores of other Bodies want that Qua- 

" lity, as Cuick-ſilver , which flips over the Sur- 
faces of moſt Bodies, without ſticking to them ; 
tho' in Reſpect of ſome (as Gold or Tin,) it may 
be eſteem'd Fluid ; ſince, inaſmuch as it diſſolves 
them, it hath much the ſame Virtue as Liquids 
have in ſoftening other Subſtances: And that 
Humidity depends on an apt Configuration of the 
Parts of Matter,and thcir Congruity with thePores 
of other Bodies, is further evident, ſince Water 
it ſelf, in reſpe&t of ſome Bodies, is not moiſt 
as the Feathers of Swans, Ducks, cc. Add to this, 
That it is further obſervable, that when the 
"Texture of a Liquor is chang'd, it may adhere 
to Bodies it would not ſtick to before: As for 
Inſtance, Tho? neither Quick-ſilver, Lead, Tin, 
or Tin-glaſs, will ſtick to Glaſs; yet a due Pro- 
portion of each mix'd together will preſently, 
without the Aſſiſtance of Fire, adhere toit, - 7 oy - 
But further : If it be objeted, That the In- guy can- 


ſenſible Agitation of the Parts of Fluid Bodies, 1 b per- 


4 
are but Imaginary and Precarious ; fince the *,qumme 


Smallneſs of them,makes them too fine to appear: of their 
I muſt anſwer, That ſince their Vacuities, are geqce, 


ſo 
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ſo ſmall as not to be Viſible, it is as impoſſibl 
to diſcern their Parts, and conſequently the Mg. 
tion of them ; ſince one Part is fo preſently ſuc. 
ceeded by another, that the Eye hath alway; 
a whole heap before it , tho* ſeparated by 
Pores ſo ſmall as to be undiſcerned. And tho 
the Vacuities betwixt the Parts of powdered 
Nitre, be ſo large, as to be diſcern'd by the Eye; 
yet when it's Corpuſcles, by the Aion of the 
Fire, are render'd more Minute, not only Salt 
Petre, but Gold alſo,are faid to poſſeſs a leſs Space, 
and conſequently muſt leave leſs Vacuities be- 
twixt their Parts, and which are altogether ln- 
viſible to the Eye: For which reaſon the Body 
appears continuous. 
The Motion And that the Particles of Fluid Bodies, are in 
Arp 2 Motion , variouſly determin'd, appears from 
veriou/ly their. Effects ; ſince they not only penetrate, but 
«termn'd. putrify ſome Bodies,and preſently diſſolve them; 
as when Sugar is caſt into Water , that ſweet 
Subſtance is diſſolv'd, and its Parts ſo much af- 
ſociated with thoſe of the Water, as to be car- 
ry'd up to the Top of it; which is further ob- 
ſervable in Sea-water, whoſe Salts upon Evapo- 
ration ſwim at the Topof the remaining Liquor; 
and it is not leſs remarkable, That a Solution of 
Goldin AquaRegi:, will preſently Tinfture tweilty 
times as much fair Water : And further, That 
the Particles of Flame may be diſcern'd to move 
very fiercely, even by the Eye, is commonly 
known, and further confirm'd , both by their 
Operations, and the Rays which every way ex- 
pand themſelves, and ſtrike againſt the Neigh- 
bouring Bodies. And that the Air hath it's 


Parts in a conſtant Motion, varioully agitated, 
we 
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we have a great deal of Reaſon to believe 
ſince we may eaſily diſcern whole ſwarms of 
Motes ſwim up and down in the Swr-Beams : 
and not only fo, but in clear S«n-Shine Days, 
we may perceive on the Walls of Churches, and 
other Spacious Buildings,certain obſcure Shades 
to quiver and tremble : And we have yet a fur- 
ther Inſtance in Salt of T.xrrar, which, after 
Fuſion, being for a conſiderable time left in a 
moiſt Cellar, will diſſolve, and put on the Form 
of a Clear Liquor, by imbibing the Moiſtneſs 
of the Circumambient Air, which penetrates, 
and pets into the Pores of the Salt by an Inteſtin 
and Powerful Motion. And it is further to be 
Noted, That if in Summer, cold Water be put 
into a Glaſs, the moiſt Vapours which move 
about it, will be condens'd on the outward ſide 
of the Glaſs, and appear in the Form of Dew, 
thoſe Moiſt Particles, which ſwim in the Air, 
being, by the Perpetual Motion of it's Parts, 
ſucceſſively driven upon the External Superficies 
of it: In trying of which Experiment it is Re- 
markable, That the Dew on the out-ſide, was 
not to be obſerv'd above the Surface of the Li- 
quor contain'd in it. And theſe Relations are 
the leſs to be wonder'd at, if we conſider, that 
ſo weighty a Body as Lead, may be rais'd in the 
Form of Smoke, a conſiderable height into the 
Air, by the Aſſiſtance of proper Veſlels, plac'd 
in a convenient Furnace; which Smoke, will be 
ſoon ſcatter'd and difpers'd, by the Various 
Motion of Aerial Particles: And this Experiment 
does not only ſhew, that the Parts of Ar are in a 
Perpetual Motion, but alſo how much the Minu- 
teneſs of them contributes to their Flnidiry. = 
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And tho? Ouick-filver much exceeds any other 
Body in Weight, except Gold, yet it's Minnte 
Parts, agitated and rais'd in the Form of a Va- 
pour, will, like other ſmall Particles of Matter, 
glide to and fro in the Air; whence it hath 
often-times happen'd, that in Evaporatiag of it, 
ſeveral pieces of Gold have been ſo whirened 
over with the Fumes of it, as not to be got off 
again without a great deal of Trouble. 

But to-make it almoſt Viſtble, that the Parts 
of Liquid Bodies, are perpetually in a variouſly 
determin'd Motion, mix a Solution of unrefin'd 
Silver 1n Aqua forts, with 15 times its Propor- 
tion of Fair Water, Decanting or Filtrating the 
clear Mixture: In which Liquor the Parts of the 
Silver are not 1n the leaſt diſcern'd, tho' upon 
Immerging a Copper-Plate into it, the Particles 
of that Metal, which before ſwam up and down 
in the Mixture, preſently adhere to the Copper, 
and crult it over with a Metalline Powder; aid 
if the Copper Plates remain in that Liquor for 
a Mgt, the whole ſcatter'd Corpulcles of Silver 
will be colle&ted together about them, the Li- 
== being TinQured with a Blue Tiacture, by 
ome Parts of the Copper, corroded and divi- 


ded into Parts, by the Salt Parts of the Aqus 

fortis. And to render this Experiment itill more ' 

Uſeful, I have obſerv'd , That by letting n 

Piece of Spilrre lye in this TinQure for ſome 

Days, the I Particles were gather'd round 
0 


about that alſo, from all the Parts of the Liquor; 


which could not be, were not the Water in 3 
Perpetual Inteſtia Motion; @ that its Parts 


might, by often changing their Places , ſuc- 
ceſſively 
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ceſſively ſtrike againſt the Spelrer, and fo leave 
the Silver behind. | 
To this Experiment may be added another, 
which I have long fince try'd, when firſt 1 be- 
to conſider the Reaſon of Fluidiry. I drop'd 
= into Spirit of Wine, moderately Deflegnrd, 
a ſmall quantity of Oyl of Tizypentine, letting 
it fall ſo far, that it might by' the force of it 
be broke into ſmall Drops, which by reafon of 
their Tenacity, being unapt to mix with the Spi- 
rit, would ſwim upon it, and be mov'd up and 
down, variouſly and irregularly,by the Spirituous 
Parts of the Liquor, which ſtruck againſt them 
in their Aſcenſion ; and whillt theſe Spititnor's 
Parts continae to exhale, it is pleaſant to be- 
hold, how the Globous- Parts of the Oyl wilt 
ſometimes be gather'd together, and almoſt unite, 
and preſently after, be again diſpers'd abroad, 
and move to and fro amongſt one another ; and 
this Motion would continue, till the moſt Agile 
and Spirituous Parts of the Liquor'were wholly 
ſpent. And leſt this Motion of the Oyly 
Parts, ſhould be fuſpe&ed to ariſe from ſome 
Antipathy betwixt it and the Liquor; I try'd the 
Experiment with ſmall chop'd Straws, which 
vere likewiſe impetuoully,and confuſedly mov'd 
bp and down on the Superficies of the Spirit : 
From whence we may teara, That there may be 
an Inteſtin Motion of the Parts of a Liquid Sub- 
ſtance, tho? it be not diſcern'd by the Eye. I 
might here reckon up a great many more Phe- 
remena exhibited by this Experiment ; but it ſhall 
ſuffice to take Notice, belides what hath been 
already deliverd, That ſome of the afore- 
m:atio.?.1 Spirit, being cloz'd up w a Glats, 
[1 Hermc- 
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And tho” Ouick-ſilver much exceerls any other 
Body in Weight, except Gold, yet it's Minute 
Parts, agitated and rais'd in the Form of a V+ 
pour, will, like other ſmall Particles of Matter, 
glide to and fro in the Air; whence it hath 
often-times happen'd, that in Evaporatiag of it, 
ſeveral pieces of Gold have been ſo whircned 
over with the Fumes of it, as not to be got off 
again without a great deal of Trouble. 

But to make it almoſt Viſible, that the Parts 
of Liquid Bodies, are perpetually in a variouſly 
determin'd Motion, mix a Solution of unrefin'd 
Silver 1n Aqua forts, with 15 times its Propor- 
tion of Fair Water, Decanting or Filtrating the 
clear Mixture: In which Liquor the Parts of the 
Silver are not 1n the leaſt diſcern'd, tho' upon 
Immerging a Copper-Plate into it, the Particles 
of that Metal, which before ſwam up and down 
in the Mixture, preſently adhere to the Copper, 
and crult it over with a Metalline Powder; ad 
if the Copper Plates remain in that Liquor for 
a Night, the whole ſcatter'd Corpuſcles of Silver 
wall be collected together about them, the Li- 

vor being TinQtured with a Blue TiaQture, by 
ome Parts of the Copper, corroded and divi- 
ded into Parts, by the Salt Parts of the Aque 
fortis. And to render this Experiment till more ' 
Uſeful, I have obſerv'd, That by letting n 
piece of Spilrre lye in this Tin&ure for ſome 
Days, the Copper Particles were gather'd round 
about that alſo, from all the Parts of the Liquor; 
which could not be, were not the Water in 4 
Perpetual Inteſtin Motion; { that its Parts 
might, by often changing their Places , ſuc- 

: ceſſively 
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ceſſively ſtrike againſt the Spe/rer, and fo leave 
the Silver behind. | 
To this Experiment may be added another, 
Which I have lgy—-fnce try'd, when firſt I be- 
* < dirty. I drop'd 
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y Antipathy betwixt it and the Liquor; I try'd the 
j- Experiment with ſmall chop'd Straws, which 
” were likewiſe impetuouſly,and confuſedly mov'd 
re 8 "Þ and down on the Superficies of the Spirit : 
2 From whence we may tearn, That there may be 


ie at Inteſtia Motion of the Parts of a Liquid Sub- 
> WM feance, tho? it be not diſcern'd by the Eye. 1 
r; might here reckon up a great many more Phe- 
a romena exhibited by this Experiment ; bur it ſhall 
ts fuſtee to take Notice, belides what hath bcen 
Co aready deliver d, That ſome of the afore- 
ly Mzatio.?. Spirit, being cloz'd up in a Glals, 
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And tho? Ouick-filver much exceeds any other 
Body in Weight, except Gold, yet it's Minute 
Parts, agitated and rais'd in the Form of a Vs 
pour, will, like other ſmall Particles of Matter, 
glide to and fro in the Air; whence it hath 
often-times happen'd, that in Evaporatiag of it, 
ſeveral pieces of Gold have been ſo whitened 
over with the Fumes of it, as not to be got off 
again without a great deal of Trouble. 

But to make it almoſt Viſible, that the Parts 
of Liquid Bodies, are perpetually in a variouſly 
determin'd Motion, mix a Solution of unrefin'd 
Silver 1n Aqua forts, with 15 times its Propor- 
tion of Fair Water, Decanting or Filtrating the 
clear Mixture: In which Liquor the Parts of the 
Silver are not 1n the leaſt diſcern'd, tho* upon 
Immerging a Copper-Plate into it, the Particles 
of that Metal, which before ſwam up and down 
in the Mixture, preſently adhere to the Copper, 
and cruſt it over with a Metalline Powder; aid 
if the Copper Plates remain in that Liquor for 
a Night, the whole ſcatter'd Corpuſcles of Silver 
will be colle&ted together about them, the Li- 

uor being Tin&ured with a Blue Tiacture, by 
ome Parts of the Copper, corroded and divi- 
ded into Parts, by the Salt Parts of the Aque 
Fortis. And to render this Experiment ſtill more ' 
Uſeful, I have obſerv'd, That by letting 
_ of Spilere lye in this Tin&ure for ſome 
ays, the Copper Particles were gather'd round 
about that alſo, from all the Parts of the Liquor; 
Which could not be, were not the Water in a 
Perpetual Inteſtia Motion; © that its Parts 
might, by often changing their Places , ſuc- 
; ceſſively 
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ceſſively ſtrike againſt the Spelrer, and fo leave 

the Silver behind. | | 
To this Experiment may be added another, 
which I have long ſince try'd, when firſt I be- 
to conſider the Reaſon of Fluidiry. I drop'd 
nah into Spirit of Wine, moderately Deflegm'd, 
a ſmall quantity of Oyl of Tixrpentine, tetting 
it fall ſo far, that it might by' the force of It 
be broke into ſmall Drops, which by reaſon of 
their Tenacity, being unapt to mix with the Spt- 
rit, would ſwim upon it, and be mov'd up and 
down, variouſly and irregularly,by the Spirituous 
Parts of the Liquor, which ſtruck agaiaſt them 
in their Aſcenſion ; and whillt theſe Spitituorts 
Parts continne to exhale, it is pleaſant to be- 
hold, how the Globous Parts of the Oyl wilt 
ſometimes be gather'd together, and almoſt unite, 
and preſently after, be again diſpers'd abroad, 
and move to and fro amongſt one another ; and 
this Motion would continue, till the moſt Agile 
and Spirituous Parts of the Liquor were wholly 
ſpent. And leſt this Motion of the Oyly 
Parts, ſhould be ſuſpected to ariſe from ſome 
Antipathy betwixt it and the Liquor; I try'd the 
Experiment with ſmall chop'd Straws, which 
vere likewiſe impetuoulſly,and confuſedly mov'd 
lÞ and down on the Superficies of the Spirit : 
From whence we may tearn, That there may be 
an Inteſtia Motion of the Parts of a Liquid Sub- 
ſtance, tho? it be not diſcern'd by the Eye. | 
might here reckon up a great many more Phe- 
romena exhibited by this Fxperiment ; but ir ſhall 
ſuffice to take Notice, belides what hath bcen 
already deliver d, That ſome of the afore- 
matio.?.i Spirit, being cloz'd up in a Glats; 
l Hermc- 
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Hermetically ſeal'd, to try whether the Oyly 
Drops would continue their Motion, whea the 
Vinow Spirit could not exhale, the Veſſel wa 
preſently broke, without any force otherwiſe 
diſcernible, than by the effects of it. 

And that the ſmall Parts of the moſt weighty 
Liquors, are aQtually in a Continual Motion, may 
not only appear from what hath gone before, 
but may be further confirm'd ; ſince Quick-ſilve 
will not only penetrate into the Pores, but de- 
ſtroy the Texture of ſo ſolid a Metal as Foliated 
Gold: And Salt of Tartar, tho” cold, is able 
to extract TinQures from ſeveral Bodics: And 
that the Parts of Oyl of Yjeriol are in a Perpe- 
tual Motion, may be evinc'd, by the Corrolve 
Qualities of it, which it powerfully exerts with- 
out the Aſſiſtance of Heat, not only in Corroding 
Metals; but if pieces of Camphire be thrown 
into it, they are preſeatly turn'd into an Oyly 
Subſtance. And whoever is unwilling to believe 
that there is an Ioteſtin Motion of Parts in theſe 
two Oyls, may eaſily be undeceiv*d, by the Heat 
and Ebullition, which follows upon the Mixture 
of them agitated together in a Glaſs. 

But here we are to obſerve, that tho? it be a 
Eſſential Property of Fluid Bodies, that one Par- 
ticle readily gives way to another ; aud that the 
other is.as apt to ſucceed in the Place of it inter- 
changeably ; yet that is not to be conceiv'd of all 
Fluid Bodies in General ; but is to be underſtood 
only in ſach Bodies, as are either Simple and 
Homogeneous, or as have an Aptitude to mix 
with each other, as Wine and Water ; ſince 
there are ſome Liquid Bodies, which will not 
be mix'd together ; but like compa&t ——_ 
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reliſt the Impreſſions of cach others Swperficies ; 
and it dew little ſtrange that piar. and 
ſome other of the Antient Aromiſts ſhould over- 
look ſo obvious an Obſervation, ſince it is ap» 
pareat in Oyt, which will not mix with Wa» 
ter; but more eminently in Quickſilver, which 
denys to mix any of thoſe Liquors which were 
familiar amongſt them. =Y 
| But to add an Experiment which is more re- 
markable; having-ſo prepared and opened. the 
Body of Copper with a ſufficient Quantity of Sal 
Armoniack, as to render the prepared Mineral 
inflammable ; I applied ſome Graans of it tothe 
Wiek of a Candle, by the force of whoſe 
Flames it was not only Melted, but carried up 
along with the Ta/ow to the - Bottom of the 
"a where it was obſervable, -that the 
 of- it was both laſting, and as diſtinct 
pou that of the Candle, as if the two Flames 
been ſeparated by the Interpoſition of ſome 
dther Body. 
But to yeturn to what I have ſaid of: the un- 


you of Liquors to mix with one another, 
reaſon 11 general ſeems to be no other than 


the particular Texture and peculiar Motion of 194 #krr- 


ther Parts. And this | am the rather induced 
to believe, becauſe Salt of Tarter, diflolved by 
themoiſtneſs of the Air intoa Liquid Form, will 
readily mix with Spirit of Wine, the Texture be- 


Ing only conged by an addition of Water ; 
k 


tho” before, they both had: their diſtin $u- 
perficies; and? tho? mixed by a Violent Motion, 
yet would In ſeparate again, and each 
& 0g It's: er Potxtion. And Oyl or Spjric 

'Turpenttire, gently drawn off from'Sea-Salr, 
Prey h TA . Melted 


Why ſome , 
Liquids are 
wnapr to 
mix with 
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Melted or well Decrepitated, will 
mix with Spirit of Wine, though there wa 
no ſenſible difference betwixt that Oyl and ano- 
ther which would not. Again, a Solution of $4 
of Tartar, digeſted for ſome time with Oyl of 
Almonds, would be. turned into a ſoft Sqmney 
Subſtance ; tho”, by a ſtrong Apit ation, Lixivid 
Liquors cannot be mixed with Oyls. More- 
over, tho? cold Qpickſilver will not mix with 
Oyl of Yirriol, yet, the boiling iOyl will, by 
Piercing it's Subſtance, -both alter and incor- 
porate with it. 
The = 77 There remainvsone thing, yet to be taken no- 
52,4, *tice'of concerning the Difference in fluid Bode 
preſſing one Which is, That ſome of them, which will touch 
9411/7 ans- each others Saperficies without Mixture, will a 
each Eber a fo reduce them to a determinate Shape, As 
aerermi- for Inſtance, if Spirit of Wine be poured upon 
wiePawe. Oyt of Tartar yr deliquixm, tho' the contigu- 
ous Sperficies of both be parallel to the Horizn, 
yet the upper Swperficies of the Spirit will be 
endewed with a vitible Concavity, if the Ex- 
periment be tryed: in a ſlender Glaſs unſtopped. 
in which Liquors it may be further noted, that 
upon a Mixture of Oyl of Almonds, it preſeat- 
ſeparated the one om the other, the Super- 


[ 

fcies of the Oyl of Almonds contiguous to the 

Oyl of Tartar, being Level as well as that, 
e 


which was next to the Spirit of Wine :: But it 
Oyl of Twpentize be poured upon it inſtead of 
Oyl of Almonds it will be divided into ſeveral 
Portions, ſome of which Swimming in the Spr- 
rirof Wine, will be of a Globular Figre, and & 
thers which riſe to. the top of the os 
will be partly Level with the nay O 
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Liquor, and partly Spherical, on the immerſed 
ies, Andit _y be yet further obſerved, 
that ome Globular Parts would, tho' the Li- 
r was ſhaken, continually Swim upon the 
| of Tartar, being contiguous to it only in 
a Point. But what is more Remarkable is, that 
ſeveral drops of Oyl of Tarpemine falling into 
the Spirie of Wine, lay upon the Superficies of 
the Oyl of Tartar, like ſo many Hemiſpheres, 
their convex Swperficies being upwards ; yet by 
degrees they became Glob»lar, being equally 
preſſed on every ſtde, and touching the Oyl of 
Tartar Only in a Point. And theſe Experiments I 
have the rather recited, becauſe, they being added 
to that which may be obſerved in theTorrece/tian 
Experiment by ſuſpending Mercury in the Air 
(by almitting Air into the Glaſs Tube, ſo as to 
ſeparate the Mercarial Pipe into ſeveral Short 
ones, which will have on each fide a Syperficies 
ſomething convex) becauſe I ſay, they might 
be of Uſe in Accounting for the different Con- 
hgurations of -Fluid Bodies, as well as the di- 
ſtint Super ficies of thoſe Vapours which Swim 
1a our Armoſphere. 


Having faid thus much of Fluidiry, it may 4 7-3 
not be amiſs to ſubjoyn one Experiment which hone L+ 


ſhews, how a tranſpareat Liquor may be divi- 711, 7:. 
dediato two, the one Diaphanous, and the other quar Dia- 


Opacons. Pour into a warm Solution of an Ounce 


of Quickſtver with a double Onantiry of Aqua Opacous. 


Fortis, about half an Ounce or an Ounce of 
Filings of Lead, being cautious that it be not 
put inſo faſt, as to make the Liquor Boyl over 
the Event of which will be, that the Lead will 
be immediately precipitated in the Form of a 

I 3 whute 
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white Powder, the Afercary running together 
again into a Fwizd Body immerſed in the 
"Fortis, And here it is to be noted, that if the 
ſucceſs of this Experiment be fruſtrated, the 
may by degrees be again recovered if 
the white —_— te be diligently ground for 
fome time with Water. 
ation in of But to put a Concluſion to this Chapter, iti 
| uk f 7. highly probable, that not only Fluid, but ſome 
Fent 5d: conſiſtent Bodies have their Parts in a certain 
degree of Motion; whence, as we may con- 
, Proceeds that Duſt which is the Effet 
of PutrefaQtion, in ſome ſorts of Wood : And 
it is not abſurd to imagine, that from hence 
Worms in Fruit as well as Magots in Cheeſe de- 
rive their Original. And that there is Motion 
amongſt the Parts of ſome conſiſtent Bodies, is 
further made probable, both by that Tiwpentine 
which I have obſerved to Sweat out of Deal 
Boards, and the growth and increaſe. of the 
Bones, and other conſiſtent Parts of Bodi&s; 
but more particularly in thoſe of colder An- 
mal Subſtances; as Oyſter-Shelts, Crabs-Claws and 
luch like conſiſtent Subſtances. 
Having ſaid thus much concerning Fludiry, it * 
might not be improper to take notice how by 
the Mixture of Liquids, their Fuidity is ſome- 
times promoted, and alſo ſometimes deſtroyed. 
Bur ſince we ſhall have occaſion ſometime or 0- 
ther in the following Chaprer, to make ſuch Ob- 
ſervations ; I ſhall, to cloſe this Chaprer, add an 
Experiment , which may intimate , that the 
event of Mixtores is not always certain : The 
Experiment is the following ; We Evaporated a 
Solution of Copper in Spirit of Niere, as 
7: hs 229 14. be " ae 
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whence we obtained a Yitrio! of a lovely Co- 
Jour : We likewiſe diſſolved one Part of good 
Tinin a double Quantity of Spirit of Nitre; and 
tho? Salr-Perre as well as Tin, be both Fuſible, 
yet this Metalline Mixture would neither melt on 
quick Coals, nor in a red hot Cracible : Where- 
as the Vitriol of Copper would melt with the 


- heat of ones Hand, though the Meralline Inore- 


dients be much more hard to be brought to 
Fuſion than Lead, or even Silver it ſelf; and we 
have ſometimes obtained ſuch a Y.zriol, as might 
be preſerved in a Fluid Form by the Languid 
heat of the Sun in Winter, either with Spirze of 
Nitre or a certain Aqua Fortis: From whence it 
appears, that the Texrwres of Compoſitions 
are to be conſidered, as well as the Particular 
Conliſtence of the Ingredients. 
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CHAP. XII. 


Experiments concerning the Superficial Fi- 
gures of Fluids.” Fſpectally of Liquors 
Contiguous to other Liquors. 


Onſidering that the greateſt Part of the 
Yaiverſe, is made of Fluid Bodies, eſpeci- 
ally if according to the Carteſian Hypotheſis, the 
Sun and fixt Stars confilt of Fluids, it may not 
be amiſs 40 illuſtrate, what we have only hin- 


" ted atin the toregoing Chapter: For the follow- 


lng Experiments made about'the ſuperficial F;- 
I 4 ures 


_ 
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» gures of Fluid Bodies, may not a little contri. 
ute to illuſtrate, as well what hath been he. 

fore delivered, as what hath been aid concer. 
ning the Pores of Flid Bodies ; beſides, they 

may be of no ſmall uſe, in accounting for ſere- 


ral Phenomena belonging to the Grand Syſtemof 
the World. 


EXPERIMENT 1I.andIl. 


The Figwre To try whether the concave Surface of Fluid, 

7 che Swr- contained in a Pipe, was wholly to be attri- 

7.2, 7;. buted to the Preſſure of the Contiguous Air, | 

Yu0r. poured Dephlegmeg Spirit of Wine upon a 
ſtrong Alkalizate Menſtrum, which was made 
of fixed Nitre run per deliquium in a moiſt Cel- 
ler, and contained in a Cylinder of Glaſs of a- 
bout a quarter of an Inch Dsameter ;, | found 
that the Menſtrum changed it's concave for 4 
horizontal Syperficies; and the like ſucceeded in 
a Glaſs of a much greater Diameter. And that 
Super ficial Cavity was likewiſe almoſt deſtroyed 
by pouring on Oyl of Turpentine inſtead of Spi; 
rit of Wine. | 


EXPERIMENT Il. 


& Water, If inſtead of the former Liquor, common 

| Water was put into the Glaſs Cylmaer, it retain- 
ed it's former Surface, tho* Oyl of Tarpentme 
Swam upon it inſtead of Spirit of Wine. 


EXPERIMENT IV. 


10 tr; vhat Surface would be made by a 
| _— 
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Oyl heavier than Water, by being contiguous ,. ,, if 
to it, | put pure Oyl of Twpentine into a Glaſs Turpentine. 
Cylinder,and found that the Concave Superficies 
which it had whilſt the Air was Contiguous, 
became Convex and protuberant upon an Aﬀus- 
ſion of Water. 


SF BIMENT YV 
Again having put Salt of Tartar deliquated in- 7% Spas 
of 


cies 


toaGlaſs Cylinder, and poured Oyl of Guajacum jurien 
upon it, we found, that the Concave Superh- Tararc. 
cies was not altred as it was by Oyl of Turpen- 

tine: And having gently poured Water upon 

theſe two, the Oyl of Guajacum Swam betwixt 

the Water and the Oyl of Tartar, having a 

Convex Superficies at each end, that next the 

Oyl of Tartar being moſt protuberant. 


EXPERIMENT VL 


Having likewiſe put Oyl of Cloves into a Of Ofl of 
Glaſs Cylinder ; by pouring Water upon it, 
t's Concave Superficies preſently hecame Con- 
vex; and this Oyl being too heavy to Swim 
upon Water, we poured ſome of it upon Del:- 
quated Salt of Tartar, pouring upon it likewiſe 

'a little common Water, which being done we 
found the Oyl Protuberant at both Ends, but 
more at that which was Contiguous to the Wa- 
ter, 


EXPERIMENT VIl, 
Again, having put a conſiderable Quantity 
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Of Wnick- of Quickſilver into a Pipe of the ſame Diamere, 
but much longer than the former ; we found, 
that the Superficies of it, which was otherwiſe 
conſiderably Proruberant, was in ſome meaſure 
Depreſs'd, when Water inſtead of Air was 
Contiguous to it. 


EXPERIMENT VII 


Of the ſame. Upon tryal, whether a greater or le 
Ouentity of Water would alter the Surface of 
the Mercury, I found that the greater the 
Quantity of Water was, the more it was de- 
preſſed ; tho? it did not always ſucceed : But 
when the Cylinder, being of a conliderable 
length, was filled with Water, the Mercy 
Contiguous to the Glaſs was depreſſed to a Le- 
vel; having, in the Ceater of its Superficies, 4 
Protuberance Semicircular and raiſed above the 
other level Surface half it's Diameter, which 
Protuberance gradually ſubſjded as the Mercny 
was drawn off. 


EXPERIMENT IX 


The Swface , Having conveighed two of the afore-men- 
of Ligue; tioned Cylinders, one containing Water, and 
RE the other Aercary into our Pacumatical Recet- 
| ver, we found that, notwithſtanding the Air 

was not Contiguous, the Swperficses of the Wa- 

ter was not manifeſtly altred by the Ex/udion of 

the Air, tho' the AMercary ſeemed ſome-. 

times to be a little more Proruber ant, eſpecially 

when the Exbauſted Air was let in with any 
Cclerity. But one thing ia the Aercary, on 

wa 
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was obſervable; was, that upon the Exſuttion 
of the Air, ſeveral Bubbles ſeemed to riſe in 
the Mercury, and how much thoſe might con- 
duce to the mentioned Phenomenon, we leave 
others to try. Again, having conveighed-ano- 
ther Cylinder into our Receiver, which con- 
tained an Oyl, whoſe Swperfictes, when Water 
was poured upon it, was Convex ; we found, 
that upon the Exſu&ion of the Air, neither the 
Oyl loſt it's Protaberant , nor the Water it's 
concave Syperficies: From which Fxperiments it 
may appear, what Effe&ts the Pure ether 
would have apon ſuch Bodies, were they re- 
mov'd out of this Armoſphere. 


EXPERIMENT :&, 


Though the Figures of the Parts of fcatter'd 
Ads, and of condenſed ' Fapoxrs, be uſually 
Globulons ; yet thoſe Obſervations being too 
Tranfient, to deduce from them the Figures of 
the Parts of Fluids, we tryed the following 
Experiment, that I might obſerve ſomething 
more Remarkable : Having mixed Fixt Nitre, 
diſſolved into a Liquor by running per deliquirm, 
with exactly rectified Spirit of Wine, and 
found that , thoſe two Liquors, tho' ſhaked 


. together, would retain diſtin& Surfaces; 1 


drap'd Oyl into the Spirits, which gradually 
fublided till it tonched the Sperficies of the Ni- 
trow Liquor. The Phenomena exhibited by this 
Experiment were the following. : 

- That if the Drops were ſmall, they retain 
an exa&t Spherical Figure, being neither de- 


preſſed by their own weight, nor the grpviey of 
c 


- 
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the ambient Spirit, the Oyl being much of the 
ſame ſpeciick Gravity with the Spirit of 
Wine. 

II. .If an Aggregate of Drops were 

uarter of an Inch in Diameter, the Preſſure of 
the upper Parts would depreſs the lower < 
much as to form a Plain on that ſide Coutiguouy 
to the Nitrow Liquor, ſo that the Horizomal 
exceeded the Tranſverſe Diameter in Length. 

HI. And if the Quantity of Oyl was great- 
er, it would ſo depreſs the lower Parts, as to 
form an imperfe&t Hemiſphere, the lower Part 
of it having it's plain and horizontal Sperficies 

rallel to that of the Superficies of the Nitrow 

iquor. 

IV. But if the Oyl poured in, was moderate 
as to Quantity; tho” at the firſt it would 
ſpread over the Surface of the Wirre, yet, by 

egrees, it would be compreſs'd and be fo 
raiſed, as to form either an Hemiſphere upon 
the Surface of the Njrrows Liquor, or a Segment 
of a Globe, or even of an Imperfect Ellipfis; 
to the produftion of which Phenomenon the 
Tenacity of the Oyl, as well as the Ambient 
Spirit in ſome Meaſure contributed. 

V. Tho? theſe Globules of Oyl would ſome- 
times readily mix and aſſociate, when brought 
together; yet, for the moſt Part, they would 
make an Impreſſion into one another without 
uniting, and again recover, their former Fi- 
Zure when permitted to ſeparate. ] 

VI. It was not unpleaſant to behold, how if 
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a large Quantity of Oyl was poured into the 
Spirit, the Convex Superficies of it would acquire 


Am- 
bient 


various Figures upon the Motion of that 


Chap. XI! Figures of Fluids. ISI 


— — 


bient Spirit; and if the Agitation was ſtrong, 
ſeveral Parts being broke off, would form as 
many Aggregates of a Globular Figure, 
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EXPERIMENT XL 


Having put a Mixture of two Oyls, one of 7, 9 f 
which was drawn from Tyrpentine, into other Uupainge 
\ 


Liquors, to try whether the Lighter Oyl would 

te from the heavier, with which it was 
incorporated ;z I found, that tho? it anſwer'd not 
my ExpeQation; yet as the Quantity of either of 
the Oyls was prevalent; the Mixture would ei- 
ther ſink or ſwim, in the Liquors it was put intg. 
And to the Phenomena exhibited by Oyl of Tur- 
pemtine, it may be added, That when part of 
it is contiguous to the Liquors it is put into, 
and part adheres to the Glaſs, the Superficies 
contiguous to the Water is of Figures too va- 
rious and extravagant to be deſcribed. 


EXPERIMENT XIL 


It is to be noted, that when the Nitrow Li- $evnatto- 
quor 1s very clear, it will, in the former Expe- bed. 
riments, be very difficult to diſcover where the 
Surfaces of the two Liquors are contiguous, they 
both appearing to be one and the ſame Maſs, 
except ſome Duſt ſwims upon the Nitrow Li- 


or, or the Rays of Light fall obliquely upon 


EXPE- 
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EXPERIMENT XI. 

Having pour'd a peculiar fort of Oyl upon? 
Deliquation of Nitre and Tartar , ting'd with 
Cochinels, 1 obſerv'd, that by holding the Mix- 
ture in a certain Poſition, the plain Superficie 
not only variouſly retfratted the Incident of 
Li as torepreſent ſeveral vivid RefleRtions 
but the plain Superficies appear'd almoſt aseoa- 
vex, as that wel-filver and it was far- 
ther'ts be obſerr'd, it almoſt as ſtrong) 
reflected the Rays of a Candle, as a Cloſe Sye- 


cular Body uſnally does; which Phenomenn 


could not proceed from the Alkal; altogether, 
but might partly from the Concurrent Action ef 
the Oyl, which I obſerv'd to contribute to Re- 
fraction, when mix'd' with other Liquors; bt 
? ſhalt- not here endeavour to determine, what 
was the Cauſe of the Foremeation'd Phenomens; 
but in order to it ſhall obſerve, Firſt, that nei 
ther the Confining Plain, which ſeparated theſe 
two Liquors, nor the Superficies of the Nitro 
Liquor, was the Occaſion of that Red Colour, 
which the Flame- of the Candle acquir'd. %: 
condly, the Liquor being chafed, the uppermol 


w be turn'd into-a Froth, conſiſting of Bo- 
dies im ly Globular, which in a little time 
would a rude Phyſical plain, the Upper i 
cies of which, would refle& the Rays of 

ight very briskly; and when the Parts of the 
Froth became a little finer, they would reflet 
the Rays of a Candle, fo as to repreſent ſo man) 


pieces of Silver poliſh'd, or a Copper Plate freſhly 
immersd in 4 Solution of Silver in Aqua forts: 


To which Phenomen4 a Third may beadd gu 


+ 0 Cn mol coyt 
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Crap. XI. 


Figures of Fluids. 2 21 53. 


That the confining Surface of the aforemention'd 
Oyl upon Spirit of Wine, was not a little 
ſtrongly refleftive. Moſt of theſe Phenomena 
| WH before mention'd, were afforded, by making uſe 
| Wl of Oyl of Limons inſtead of the former, except 
that the Refle®&ion was not ſo brisk. 


EXPERIMENT XIV. 


Moderate Warmth, upon warm Water, con- 
taia'd in a Viol, I found that the Upper Surface 
of the OyLas well as that of the Water was Con- 
cave; tho' the Lower Superficies of it was very 
Protuberant and Convex ; and whea it had been 
remov'd for ſome time iato a Cold place, fo that 
the Oyl might be Coagulated, the Convex Su- 
perficies of the Oyl was ſomething leſs protube- 
rant: So that it ſeem'd to reſemble a Concave- 
Cmvex-Glaſs made uſe of for D:operical Purpolcs. 


EXPERIMENT XV. 


It is not only obſervable ia the former Li- 
qu that the Oyl caus'd a much more vivid 
eflection, in a Fluid than Conſiſtent Form 
but it may be further noted, That eyen the Shi- 
ning Refieftion of Quick-ſilver, may be increas'd 
by the Addition of a Liquor : For if Diſtil'd 
Mercary be put into a Viol, and Petroleum be 
ently pour'd upon it, the Reflection will be 
bly-increas'd by the Addition of that Li- 
act; but whether that Refletion proceeds 
m ſome Subtle Body included betwixt the 
Perrloexn and the Mercury, 1 ſhall not deter- 
mine; only to make it probable, That _ 
there 


'd Oyl of Aniſeeds diſſoly'd b 
Having pour'd Oyl of Aniſeeds diſfolv'd y aof Ofl of 
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there ſuch a Body included it might much con- 
tribute to ſuch a Phenomenon, I ſhall add, That 
I once ſaw a Tranſparent Body, which was ſup- 
pog'd to have a true Oriental Pearl in it ; butu 
the Breaking of it, that which was ſuppos'd to 
be a Pearl, was nothing but a Cavity containini 
a Subſtance, ſomethin ow than Air: A 

I have a piece of Glaſs by me, which hath Air 
included 1n a Cavity of a Pear-like ſhape, which 


cauſes ſuch a vivid RefleQtion, as to reſemble 4 


fair Pearl. And I am Maſter of a Small Stone, 
which look*'d upon in one's Hand directly down, 
ſeems tobe like Common Glaſs; but if the Beams 
of Light ia another Poſture fall upon it obliquely, 
it appears to be a fine Opal, or Oriental Pearl. 


EXPERIMENT RVE 
Having melted a Gummy Subſtance in a deep 


Vacuo Boy round wide-mouth'd Glaſs, and conveigh'd it 


into our Prexmatical Receiver; upon extra- 
Qing the Air, we found, that which was con- 
tain'd in the Pores of the Gummy Subſtance, to 
riſe in Bubbles , ſeveral of which ſettled at the 
Top, and others were detain'd in the Body of 
it, upon the Cooling of that Subſtance : Where 
it was to be obſerv'd, that thoſe which were in- 
cluded in the Gummy Subſtance, did not only 
cauſe a conſiderable Reflection, but alſo the Air 
was io rarify'd in them, that the iatro- 
admiſſion of external Air into the Receiver, thoſe 
Bubbles, which were rais'd to the Top, and ad- 
orned with Curious Colours,like thofe of a Rain- 
bow, were preſeatly broke. | 


EXPE- 
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EXPERIMENTS XVI and XVII. 


Water are Spherical, in falling Rain; yet fince oy. 
Hail, which is ftiothinig but Drops of Water ffoze, 
and often of a Figure different from Orbicular x 
to be further ſatisfy'd concefning theit Figures; 
. we conveigh'd ſeveral Portions of Witer into 
Oyl of Cloves, and found, that one which was 
as big as'a Pea, was ſo near an Orbicular Fi- 
pure, as to, approach an Elprical ole; and other 
Portions of, Watetr, which were larger, werd 
ſomewhat Ellipeical, but rather inofe depreſi'd 
in the middle; and theſe Phenomena were afford- 
ed by thoſe Portions of Water which were only 


contiguous to the Oyl and Air. 


EXPERIMENT XIX: | 
, Having put Oyl of Twrpentize upon Oyl of 
Coves, which was contain'd in a Glaſs Cylinder; 
| obſer#'d, that Water being encompaſs'd be- 
twixt theſe two Heterogeneous Bodies, the Sur- 
face of the -Oyl of Cloves was but a yery little 
tuberant; And the Iower Surface of the Oy 
Turpentine, was but moderately Convex. 


EXPERIMENT XX. 
. Td try whether Fluid Bodies would retain Of Cough, 
their fmooth Surfaces, when reduc'd to a Solid OY 
Form, 1 teft.Oyl of Arniſceds. to ulate up: 
Water, and found that that Superiicies, which 
was Contiguods tothe Air, as well as that which 
Was mext the Water, had each a peculiar kind 
& Roughneſs, * _.. WHPTY 
Et K EXFP E + 


. Tho" it is ufually thought » That the Parts of f Water 
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EXPERIMENT XXI 


. Having expos'd one Portion of Water to be 
froze, with Oyl of Junipers _ it, and another 
with Oyl of Tarpentine; I found that the lce, 
which was under each, had a different and pe- 
culiar Surface: A Variety of Surfaces may like- 
, Wiſe be obſcrv'd upon ſeveral frozen Liquors, 
which abound with Water. And I have ob- 
NED edn ons 
et to als ſhap'd like Daggers, 
curioully emboſ'd, bog as fring'd at os ends. 


® EXPERIMENT XXll 


- beſides the Irregular Surfaces of a frozen 
1quor, contiguous to a Heterogenous Body, | 
have obſery'd in Oyl of Yicriol, that Part of it 
being froze, the Superficies, which was conti- 


a} ig, pong was very unequal with 
everal iges. 


EXPERIMENT XXIL 


And not only Bodies , which are Naturally 
Fluid, but thoſe brought to Fuſion by Art, ac- 
quire Various Safaces upon their putting on ofa 
Solid Form; For I have obſerv'd, npon the Sur- 
face of 'a Regulus Martis Stellarxs, and a Regw 
Ins of Amimeny without Mars, Curious Emboſs 
ments of the Figure of a Star ; but if to theſe Bo- 
dies be Artificially added, they a_ 
New , ſometimes ing a Net: 


And I have now by me, « Maſs of a Conia 
| Figure, 
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Figure, conſulting of two Parts, contiguous tg 
each other, which when ſeparated; the lower 
Part had upon it's upper Side, 4 great many 
Protuberances 3 and the Conical Part on it's Syu- 
marr) which was contiguous to that, was 
iſh'd with Gavities anſwetable to, and adap- 
ted to receive tlioſe Protuberances: Whence it 
might be inferr'd, That the more Metalline 
Patt, which was emboſsd with thoſe Protube- 
tances, was firſt hardned, and the other more 
ſeorious and- recrementitious Part, was after- 
wards adapted in it's Coagulation to the Protu- 
berances of that which would melt with the Heat 
of ones Hand, tho? the Metalline Ingredients be 
much more hard to be brought to Fuſion than 
Lead, or even Silver it ſelf; and we have ſome- 
times obtain'd ſuch a Vitriol, as might be pre- 
ſery'd in 4 fluid Form by the languid Heat of 
the Sun in Winter, either with Spirit of Nitre 
br 4 certain Aqua fortis: From whence it ap= 
ars, that the Textnres of Compoſitions are 
to be conſider'd, as well as the particular Con- 
liſtence of the Ingredients. 


CHAP, XIII. 
Containing the Hiftory of Fitmnels. 


LTHO' the Compattneſs and Solidity of 


| is uſually attributed to the Coa- 
ulating Qualities of a ſaline Ingredieat, by 
Chymiſts, yet ſince their Explications = 
K 2 


_ 


oY _— 
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not intelligible, T ſhall proceed to enquire after 
another Cauſe. ' Firſt then 
The Solidity of a Body being a Quality con- 
A Defhits trary to Flnidity, ſeems to conſiſt in this, viz. 
i- That the groſs Parts of ſolid Bodies are ſo en- 
tangled and interwoven c—_ that they are 
unapt todiffuſe themſelves ſeveral ways, like flu- 
id Bodies ; and that the Figure of their Super- 
ficies is rather to be atgributed'to the Connetti 
of the Parts that compoſe them, than to the 
Impreſlions of outward Bodies. In which De- 
finition theſe three Things appear to be the 
Cauſes of Solidity, viz. Grofſneſs of Parts, Reſt, 
| and the Implication of rhe cons Parts. 
The Groſ. And Firff, That the Greſſneſs of the Parts of « 
yo Nu Body comributes to the Solids Fl it, 1s evident 
Body cow- from what hath been already ſaid of Fluidity; 
ribucer ro for if Minuteneſs of Parts js requiſite to 
7* duce ſuch a Quality as Fluidity, it muſt follow 
that the Inaptitude that is in groſſer Matter to 
be put in Motion muſt be a further Argument, 
That the Groſſneſs of Particles js conducive to 
Firmneſs. : 
But here it is to be noted, that by Groſlneſs 
or Minuteneſs of Parts, I would not pretend 
to decide the Controverſy, Whether Bodies may 
be indefinitely divided into ſmaller Parts; but! 
would only intimate, that tho? mentally all Bo- 
dies nay have an indefinite Diviſibility, yet the 
Parts of ſolid Bodies are made up of a Ntmber 


of ſuch, minute. Parts, as convening together 
form thoſe groſſer which, when 
united, are not to be diffolved by the exterml 
Impreſſions of ambient Air or «Ether, - any 
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thing elſe, uſually reckon'd amongſt the Cauſes 
of Fluiduy. 

Secondly, It Is to be noted, That tho” I have 
ſaid, that the Groſſneſs of Bodies contributes to 
their Firmneſs, yet I would be underſtood to 

ceterys paribus; for the groſs Parts of a 
maybe fo gi broke and divided into ſmaller, 
may 


ſo diſpogd, to lye nearer one another, 
oy gpon their more cloſe Union, to put on the 
Nature of Firmme/7 more conſpicuouſly, by 
affording a more tull Conta&' to other Bodies, 
eſpecially, if thoſe minuter Parts.be ſo adapted, 
as to leave ſmaller Pores betwixt them. But this 
being evideat from what hath gone before, 1 
ſhall paſs on to _ F 

The other Requilite for the producing of ſo- Reft conryr- 
lid Bodies, . viz. Ref, which, tho” it 1s taken $7*'2 wy 
notice of by the Ingenious Des Cartes, yet lince Bodies. 
it is aot confirm'd by Experimental Philoſophy, 
I ſhall here illuſtrate it a little further; firſt ob- 
ſerving, that it is agreed on to. be one of the 
Laws of Motion, That when 4' Body is at reſt 
it will, cootinue to be ſo, till forc'd to move by 
the Impulſe of an outward Agent ; and what. 
ever may be urg'd by ſome Atomilts, concerning 
the Adheſion of the miqute Partsof Matter, yet, 
that a Juxta-poſtiog of Parts is ſufficient, with- 
out the Addition of a Cement, is evideat ; 
ſince ſeveral Pieces 'of Glaſs, if exatly fitted 
ng Vary 1: will adhere © firmly together, 
that by lifting up the uppermoſt; the reſt will 
adhere ſo cloi ly, 4s to be rais'd with them ; 
ov rk and, _ Marbles exa&tly 
- ground, have their Superficies a 
ply'd to one another , and it is further remark- 
«= 2162. 4g wy” # IV 
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able, that if two Glaſſes be rubb'd one a eaihſt 
another, the one will be wy Trey at the other 


without any viſible Prop to ſupport it, and pre. 
ferve it from falling. Bur hers ir may be te 
ceſſary to take notice, that an exa@ and leyel 
Superficies is not always requiſite to make the 
Experiment ſucceed, ſince a concave and a con- 
yex Glaſs rightly ada will adhere with the 
ſame degree of Coheſion ; an Exampleof which 
we have had in a Glaſs Stopple, duly adapted 
to the neck of a Bottle; -by which. the Bo 
containing a Pound weight of Liquor, mi 
ſeveral times be lifted up from the Table ; which 
conld from nothing, but the cloſe CON- 
tat of thoſe two Bodies; -unleſs it be urg'd, 
that by preſſing the Stopple gown the ſmall Aſs 
perities of the one might be ſqueez'd into the 
ſmall Pores of the other. 

But tho? from hence it may be argu'd, thats 
bare Juxta-poſition is ſbſficient to account for the 
Coheſion of the Parts of red Bodies, END 
not. to be den Rn rb md, ir yi Con 


may be pro d Preſſure of 
© Arn pbre; T5 fic of their Juxta; 
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ones hand is continu'd : And indeed, That the 
Air does fo preſs upon the lower cies of 
Glaſs is but the natural Effet of the Weight and 
Spring of it, which being bent and preſs'd to- 
gether, by the Weight of incumbent Air, will 
naturally recoyl and fly back, from the Superfi- 
cies of the Earth, upon any Body which is in the 
-Way to be preſ#d upon. 


To confirm this Conjecture I ſhall add, that 7he Weight 
if a Piece of Glaſs be ſtuck to the Superficies of - goring 
a Looking-glaſs parallel to the Horizon, it will may covr:- 
ſtick faſt to it, except it be mov'd by one Hand Torh dee 
but if the Horizontal Superficies be inclin'd, poten f 


the ſmaller Glaſs will readily flip from one Side 
of the greater to the other, accordingly as it is 
_ differently inclig'd. The Reaſon of which is, 
partly becauſe the Gravity of it does not reſiſt 
the Horizontal Motion , bat only that which 
tends from the Centre; and partly, or chiefly, 
becauſe the Preſſure of the Air on both Edges 
of the Glaſs is equal, and conſequently its own 
Gravity makes it tend either this or that way, a5 
the Glaſs is variouſly ereQed or inclin'd; where-' 
as the Superficies adhering to the Looking-glals 
receives no Preſſure Proportionable to the Preſ- 
ſure of Air recoyliag againſt the lower Surface. 
'And for a like reaſon, it the neck of a glaſs Vi- 
-of full of Mercury be immeryg'd in fluid Quick- 
"aver, the Bottle will continue near full, as 
Jong as the neck of the Glaſs is immers'd in the 
Quick-ſilver, tho? it be ſeveral ways inclin'd ; 
the Reaſon of which ſeems to be, only the Preſ- 
the Merry by which Moons ie i Fred up 
; whi eans it is forc'd v 

againſt the Surface of the inverted Glaſs, 

K 4 that 
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_ * that for want of an equivalent Preſſure upan the 
Mercury in'the Glaſs it.is kept from ſubſiding; 
for that it does not proceed from Nature's A 
hoxrency of a Facuwem is plain, from what hath 
been try'd concerning the ſuſpended Mercury 
jn the Torrecehian Experiment; and that it 
may appear more fully, that the Excluſion of 
Air, as well as its immediate ContaQt, contri- 
þutes to the keeping of Bodies from falling aſun- 
der, it will ſyuſfice to relate, that having ſuck 
a good Quantity of Air out of a Bottle, and 
apply'd a Book which was next at hand to the 
Orifice, -it ſtuck ſo firmly to-it, that, tho! the 
Weight of it was zo Ounces, it would be raisd 
a conſiderable Height, and tho? but a ſmall Part 
of its Superficies-adher'd ta, the circular Edges 
of the Glaſs, The Reafon of which ſeems to 
be no other, than that the Preſſure of the ex- 
ternal Air averpowers the weak Reſiſtence made 
by the' Air- in the Bottle; and fince the Reſi- 
tence of the internal Air is ſo weak, the whole 

 Orifice of the Bottle ſeems in ſome Meaſvreto 
be a commog: ies; for as much as the 


P ir in the Bottle, fcarce maks 
nay Gee ypon that Part of the Book 
encircled by the Edges of it. ' 


The $didi- 
2 7. 5 the compatt Texture of Glaſs, 'may depend 
- =nchg on alike Juxta-poſition of Parts, fince the Parti 
nay clesof Fire, in themaking 6 it,- may ſo divide 
' the | Party, of /-the- Ingredients ay 10 render 

. them ſubtile enoogh for ſo ſtriftand cloſe 2 Unt- 

-Nn, - as is requiſite to exclude Air from betwixt 

them; for 4t is-ot only obvious, That Air 
Cannot penetrate,,the Pores, of. it, when heats] 


Book, 
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And it is not altogether improbable, -but that 
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in Diſtillation, but in blowing of Glaſſes where 
it hath not the leaſt Vent ; through the Pores of 
it, tho' impeJPd+ with Force, yet its Pores are 
fine enough to give way to the Beams of Light 
and Heat, and likewiſe to the fine EfMuvia of a 
Loadſtone, without damaging the Texture of 
it in the leaſt; nor would it be more abſurd to 
conceive that the Parts of Salt-petre or Ice 
were after thelike manger joyn'd together, by 
2 Juxta-poſition. | ; 

But to return to the Place from; whence we 
have ' made this ſhort Digreſſion; tho* from 
hence it appears, that the Spring of the Air 
may contribute to the Coheſion of the Parts of 
Solids; yet it is not » Hy neceſſary, ſince 
the' ſame may be ___ ted for by the Air con- 
Iider'd barely as a Weight; for the Air being a 
fluid Body, and gy its Gravity towards 
the Centre, it muſt needs diffuſe it ſelf every 
way, when reliſted by the Surface of the Earth, 
and conſequently expand it ſelf orbicularly, by 
which means the,whole Pillar of Air incumbent 
on it, being virtually incumbent on the lower 
Superficies of the GlaG, whatever ſeparates 
one from the .othexr, muſt out-balance that 
Preſſyre of the Air ; otherwiſe (there being aq 
Air betwixt the two Glaſſes) they muſt needs 
ſtick together ; but it is nor. neceſſary that the 
optgpons Superficies of theſe two Glaſles 
ſhould be equal to the Horizon, ſince if they be 
perpendicular, the Sides of the Glaſſes have a 
collatexal Preſſure from the Pillars of Air preſ- 
ang againſt them, and conſequently the Difh- 
cult 


y muſt be as great to ſeparate them. 


Bye 
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But to try more exatly, How much the Pref: 
ſure of the Air is concern'd in the former E 
riments, we took two poliſh'd Marbles, as ſmooth 
as we could get, and faſtned Wires to the up- 
permoſt, ſo that the loweſt could not ide of 
the other Horizontally, but, ifany way, muſt fal 
hay warn oe, which Caution being obſerr'd, 
we found, the one would not only draw up theo- 
— _ | 0 wagon » _—_ 16 Oun- 
cesof Tr ight; to make the Experiment 
more A Arte, we found, That when the Sur- 
faces of the Stones were wet with pure Spirit of 
Wine, the Air being by that Means kept from 
inſinuating it ſelf betwixt the Stones, the up- 
permoſt would not only draw up the other 
with a pair of Scales, but an hundred, and 
ſometimes a hundred and thirty Outices of 
Troy Weight; tho' the Diameter of the 
Stones exceeded not an Inch and two ON 
But having repeated the. Experiment wi 
of ſweet Almonds inſtead & Spirit of Wi 
we found, that it took up above four hun 
Ounces Troy Weight: And that it may not be 
ſuſpefted, That this Difference proceeds from 
the more clammy Parts -of the Oyl, which 
caugd the Stones to xdhere more cloſely, I ſhall 
add, That the contiguous Surfaces being held 
perpendicular, tho? they would cafily ſhideoff 
each other, when moiſten'd with Oyl, ye 
would they not flip down, 'when moiſtned with 
Spirit of Wine, withont an additional Weight 
joyn'd''t> one of them," the 'Protnberances of 
ar perhaps, deing faftned jn the Pares of the 
r, 
Put 
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But to ſhew, That the Adheſion of theſe po- 
lIifh'd Marbles is proportionably greater as the 
Diameter of them is larger, and conſequently 
as wy are preſfs'd together by a larger Pillar of 
Air, R_ the ſame Experiment with Spi- 
rit of Wine, and took up about four hundred 
and ſeventy Ounces; but when I made uſe of 
Oyl of Almonds, the Weight raigd, was much 
more conſiderable, being a Thouſand three 
hundred and forty four Ounces of Troy Weight; 
belides at the ſame time the Marhles were ob- 
ſery'd to ſtick cloſe together: And here again, 
leſt it ſhould be ſuſpefted, that the Oyl made 
the Adheſion more cloſe, 1 ſhall relate this Oh- 
ſervation, viz. That tho? It requir'd ſo great a 
Weight to ſeparate theſe Stones when their con- 
tiguous Surfaces were in aa Horizontal Line; 
yet would they eaſily fide one upon another, not 
unlike the contiguous Glaſſes before mention'd ; 
and for the ſatne Reaſons; and if they were the 
leaft inclin'd either this way or that, their own 
Weight was ſifficieat to ſeparate them: From 
whence it appears how much the Air may be 
concert”d in cottipreſſing the Particles of ſolid 
Bodies together, 

And Ieſt it ſhould be further objected, That 
the Coheſion of theſe Stones rather proceeds 
from Nature's Abborretcy of a YVacwm, than 
the Cauſe aſſign'd by us, -I ſhall add theſe Conſi- 
fderations; Firft, That if it were ſo, the ſame 
Reaſon would hold when a much more conſi- 
derable Weight is faſtned to the lower Marble ; 
mr oe Ke, e then, notwithſtanding \ patch 

rrency of a Vacuum, .preler , 
Fry, Thar Yhr Frere of the Air fu: 
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cient to account for it : Which to make it more 
= uſible I ſhall add, that tho* the Stone were 
ned to the Grouud, yet it would require mg 
much Force, to ſeparate the Uppermo 
it in a Perpendicular Line, as to.lift up a ang 
. =Zquiponderant with the Stone, and the 
lar of Air incumbent on it, ſince there is n&- 
ther Air, qor any other Body, betwixt the two 
Stones to help to raiſe the Lower up, and ig 
part to cg the weight of the incumbent 
Pa. -yg- ; and therefore it needs not ſeem 
range, agg 4 when the lower Marble and the 
weight affixed to it, is not ſuſficient to ballance 
the weight of the Armoſphere, it ſhould riſe a- 
long with, the Uppermoſt when drawn up, rx- 
ther than be ſeparated from jt ; ſince it is uſual, 
for two Bodies, when joyned together, to mave 
the ſame way, if they he not ſeparated by 
Weights or ſome other Force ; which is obſer- 


cable in tryiag,of Ld: z for if the Lacd 
ſtone be able to raiſe a Body more ponderous 
than it ſelf, the Knife will as up! raiſe the Load 


None as the Load-ſtone will lift up the Knife. 

To Iſhiſtrate TO bath I I ſhall add 
an Experiment regiſtred amongſt my Adver 
ſaris, which, is this, iz, , Having immerged a 
Glaſs ' Syphon with a Braſs Valve cemented 
on one end, almoſt half a Yard in a tall Cucur- 
bite, till it touched the'Bottom, 1 filled jt with 
Water, till the Superficies' the Water in It, 
Was & nk that i in the te, which heing 
ranch, took a pair of Scales, ting an Ounce 
weig ho Gre Scale, *and fixing a String t0 
mock alned 'oneend' of the String being ikews 


to the Valve, fixpd't tp "he boy 
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the Glaſs Tube ; where it was to be obſerved, 
that by that ſingle Ounce I was able to open the 
Valve, whereas when the Water was poured 
out of the Pipe, and it was immerſed again, 
the Valve wovld not-be open'd again without 
the Additional weight of four Ounces ; And 
in this Fxperiment it was further to be obſer- 
ved, that as the Valve was raiſed higher and 
hi in the Cucurbite, a weight portionably 
was ſufficient to open it. In which Expe- 
riment, if fuga Vacws reliſted the opening 
of the Valve, it would have required the ſame 
weight at the top of the Water as in the Bot- 
tom, the Valve , being in both places under 
Water. And therefore the difference rather 
—— from the Compreſſure of the Ambient 
ater, that preſſes the Parts of the Valve to- 
gether. And tho* Air be a Body much 
more light than Water, yet conſidering that 
the difference is but about as much as 1000 
to 1, and that the Particles of Air, which preſs 
vpon our Armoſphere, are incumbent upon each 
other for ſeveral ſcore Miles in height; itis 
not abſurd to expeR, that their preſſure ſhonld 
be conſiderable, and ſufficient to preſs the two 
Marbles together. 
For a further Confirmation of our Doarine 
of Firmneſs, to this I ſhall add another Experi- 


' ment, "Which is, that having ſuſpended the atore- 


mention*d coherent Marbles in a large Glaſs , 
when the Air was conſiderably exhauſted the 
lower preſently ' fell frem it; And tho” the 
uppermoſt was let down to it, yet it could not 
be raiſed, till freſh Air was admitted into the 
Glaſs again, and then they were gy 

rongly 
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ſtroagly together aud became coherent as in the 
open Air.. 


Reft ir /eff But to return to our Diſcourſe from which 
for the moſt theſe Experiments have made a Digreſlion; tho 
pare {«fi5: the Prefere of the Air may ſo joya Bodics by 
Rett. gether, as to make them coherent ; yet gene- 
rally, Reſt jt ſelf is ſufficient to render a ſuh- 
ſtance $0lid ;, for ſince from what we have ſaid 
above, concerning Huidjry, it appears, that it 
depends.on the Motion of Miaute Parts one g- 
mongft , agother ; to deprive Matter of that 
Motion is enough to reader jt Solid, the Parts 
of a Soljd being contiguous and at reſt. 
—p ; 4 I know it is by all Ph: s, Whether Mo- 
Ancients dern or Antieat, uſually » that there js 
and Ma. ing eHe requiſite $0 keep the Parts of 
> rejwd © fhable together : For ſome hold, that 
2 Subſtantial Form is requiſite ; but ſince it is 
equally difficult to conceive,howMatter ſhould 
be ſo varioufly united in ſeveral Subſtances, by 
a ſubſtantial Form as without it, we may & 
well fly to imaginary Subſtances which are 
muted by their peculiar Texture. | 
Others think, that -the Particles of ſolid 
Badies are linked together by a Spirit dif- 
fuſed throughout the World,or by a certain ſort 
of Glve, which _ _ ſinall Corpuſcles 
together. But as to its altogether un- 
kely ; be a Queſtion how 


difficult to conceive, how the Particles of that 
Spirit it ſelf -come to be faftned together.  Be- 
kdes, were that true, it would follow, that Ice; 
which;is looked upon .as:a Body roid of Spirit, 
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maſt abound with it ; ſince the Parts of that} 
brittle Subſtance , could not be joyned by a: 
Spirit which was not betwixt them: Nor it 
more Reaſonable to ſuppoſe them joyned by a' 
Cement, ſigce it might likewiſe be asked, how 
the Parts of that Cement were linked together, 
which ſhould it be affirmed to be done by a Sub- 
ſtance yet finer, the Queſtion might ſtill be con- 
tinned ad Infinizam ;, ſo that, it would at laſt be 
allowed, that ſome Parts of Matter muſt ad- 
here without a Cement, or there muſt be Ce- 
ments finer one than another ad [nfinitxm ; which 
ſince it cannot be allowed, we may as well ſup- 
poſe, that the Parts of a Body without 
agroſs Cement, as that the Parts of a ſubtile 
Cement can ſtick together without another Sub- 
ſtance to Cement them ; eſpecially, fince the 
Corpaſcles of a Body may be ſo figured and 
contrived as to be linked / amongſt one another 
very firmly ; an agreeable ContaQt, with a real 
reſt of Parts, contributing to render the united 
ſubſtances a Solid Body. 

But in favour of the former Opinion, it is 
urged by ſome, that the Spirit which they ſup- 
poſe joyns the Parts of a Body together, con- 
liſts of Parts indiviſible ; and conſequently, there 
is no need of another ſubſtance to Unite them : 
But fince Bodies as Solid and Adamaatine as 
theſe can be ſuppoſed to be may be broke, a bare 
Affirmation muſt not be taken for Proof ; for 
to ſuppoſe, that theſe Parts of Matter were 
made up of hooked Parts ; it would be as rea- 
ſonable to believe, that thoſe hooked Parts 
might not be broke, as that by a violeat Agent 
the Particles of the moſt Solid Bodies caguot be 
-Givided, fince it is plain they may. But 
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But to proceed, The laſt thing we fu 

' necellary to conſtitute 4 Body, was the TR 
of its Parts; and indeed tho” a Fuxra-poſition and 
Reft of the Parts of a Body, are fafficient i 
render it Solid ; yet if thoſe Parts are more in! 
timatdy interwoven with one another, ſo as to 
be litiked together like Hooks, it muſt contri: 
_ to Nm __ | 01mm pon Parts 
o joyned, much more difficultly ſepara: 
ted, and put No Motion, 'than thoſe which 
have only an immediate Conta& ; And it may 
not a little ſerve to confirm our Opinion, to 
take Notice, that in an Egg or Water, by a 
inecr alteration of Texture, the Diſpoſition of 
Corpuſcles of thoſe Subſtances are conſiderably 
changed ; as when an Egg is, by the inſinuation 
of the Parts of Fire, ſo altered, as to become 
hard ; or as when the Latter as well as Waters 
that 


or 
beaten into 4 Froth, which in ſome Meaſure is 
like —_ Body,-as long as they continue in 
rm; ; 


_ thus far inquired into the conjun& 
Cauſts of Solidity, we ſhall conſider briefly, 
how many Ways a Body ray come to be fo 
Modified, and what things aterequiſite to make 
Bodies apt to put on ſuch a Form. 


nor 
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without pulling ſome others along with it ; io 
likewiſe the flender Threds, which make up 
Cables, being twiſted and wound one within 
another, are capable of ſuſtaining a much gren? 
ter Weight, and require mnch more Force, to 
bracke them: © And indeed this Configuration of 
Parts ſeems to have been the Opinion of the 
antient Atomiſts, of which Lucrerixs hath given 
the following Account in theſe Verſes ; 


Denique que nobis dur ata ac ſpiſſa videntur, 

Het mags hamatis inter ſe eſſe neceſ# eſt, 

Et quaſt ramoſis alta compatta tener. 

In quo jam genere imprimis adamantina Saxas 
Prima ace conſtant, ittus contemmere ſueta 

Et validi ſalices, ac duri robor a ferri, 

tAEraque que Clanſtru reſtantia woriferant ur: 


And indeed the correſpondent Figures of 
Bodies may be ſo numerous, that the ſame Par- 
ticles, which before in two diſtin&t Bodies 
were Liquid, may, by an Union, have their 
Parts ſo iaterwoven with one another, as to be- 
come Solid; an Ilaſtance of which hath been 
given in the foregoing, Chaprer concerniu:; alr- 
Petre, where by a Mixture of a Liquor diltilled 
from Nitre, with a Mixture of fixed Nitre run 
fer Deliquium, a third Subſtance will be obtain'd 
firm and brittle, viz. a Saline Body. To this I 
thall add another, mentioned with a different 
delign by Lufly and Hartman,which is the follow- 
in, viz. If two Parts of redifyed Spirit of 
Wine; be mixed with one of Spirit of Urine ex- 
quilitely Dephlegmed, they will ia a Minute 
rate int6a conſiſtent Body ; but in this Exper i- 

| L ment 
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ment it is-to be Noted, that the Spirits muſt be 
more rectified than thoſe oſually made uſe of by 
the generality of Chymits ; and 1 ſhall furtha 
obſerve, that having my ſelf had the Curiokty 
to try it, I found that Spirit of 7arrs-hory well 
reqifyed would have the ſame Eſfets, if made 
uſe of inſtead of Spirit of fermented Urixe. 
And it may be fit yet further to obſerve that tho! 
there was ſuch a prediſpoſition in the Parts of 
fermented Vrine to Coagulate with Spirit of Win, 
yet the higheſt Spirit of unfermented Urine be- 
ing of a different Textwe would not Coagulate 
as the former. And it is further to be noted, that 
if this white Coagulum was kept in a Glaſs well 
ſtopped for ſome Months, by the means of Heat 
it would be Melted into a limpid Liquor ; thoſe 
Parts of the Liquor which were intangled one 
within another being broke and diſſolved, ſothat 
the Particles of the united Liquors being again 
reſtored to ſuch Figures as would enable themto 
move upon one another's Snrtaces, the Coagulmn 
aſſumed the Form of a Flwd Body. 

To this I ſhall ſubjoyn two Experiments which 
ſeem to have an Affinity with the former ; the 
firſt is, That re&ified Spirit of Wine, by beg 
digeſted with Saccharum Saturni prepared with 
Spirit of Vinegar, fo far changed its conſiſtency 
as to remain in a Glaſs without floating # 
a Liquid when the Glaſs was inclin'd ; tt 
Second is, That by the Addition of a dry Body, 
from whence nothing could be obtain'd by the 
help of the Fire, to the Coagulum juſt now 
mention'd,, the reſult of this Mixture was 2 
permanent Liquor. ; 

But for as much as the fore-mention'd a 
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ment which produc'd the Coagulum upon the 
Mixture of Spirit of Wine and Urineis difficult 
10 be performed, finceit is a hard Matter to ob- 
tain Spirits fine enough for ſuch a pourpoſe, 1 
ſhall ſubjoyn a more eaſy one, which is, That if 
Spirit of Salt be added to the White of an E 
beaten to a certain Thinnefs, the Mixture wil 
be ſo much Coagulated as not to afford the 
leaſt Drop,tho* the Glaſs in which the Experiment 
is tryed, be taxrn'd with the Month downwards 
for a conſiderable time. And Sir Francis Bacon 
relates an Experiment much to the ſame purpoſe; 
whichis, That if the White of an Egg be ſhaken 
with Spirit of Wine it preſeatly turns into ſuch 
a Coagulum as will not yield one Fluid Dropin a 
Minutes time, and tho” that great Natnraliſt at- 
tributes the Effet of this Mixture, to the Heat 
of the Spirituous Parrs ; yet I rather think it the 
Effect of the particular Texture of its Saline 
Parts, ſince other Salts which are accounted 
cool, have the ſame Effet; And not only fo 
but tho” Spirit of Wine will Coagulate the 
Whites of Eggs, yet it hath not that Effe& upon 
the Serum of Mans Blood, tho? the Heat of the 
Fire will Coagulate the one as well as the other. 
- But it does not only experimentally appear, 
that a conſiſtent Body may reſult from a Mix- 
ture of two Fluids, but alſo that a Fluid may un- 
dergo ſuch an Alteratipn as to be changed into 
two Conliſtemt Bodies ; aud this is evident: in 
diſtiſled Sallet Oyl, fince the Subſtance drawn 
over is devoid of Fuidity as well as that which 
remains behiud ; and to make it appear, that the 
Reaſon of it is the bare reſult o Texture and 


fie hooked Figures of its Parts, if we add to 
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the Oyl a ſufficient Quantity of Common Sat, i 
affords an Oyl, which falls 1n drops into the Re 
ceiver, and retains its Fluidity. And to this 
may be added, That by adding two pound 


Brandy, and one of Sea-Salt to eight Ounces of 

Oyl of Amber, the Texture of that Oyl wasfofy 

from being ſochang'd, as to come over clearad 

. tranſparent ; as Eſſential Oyls drawn off in Lin- 

becks, uſually do. To which we may likenit 

add, That the Texture of Oyl of Aniſceds, 6 

Ril'd in a Limbeck and Refrigeratory, with 

ſufficient Quantity of Water ; will, by the War 

ter's Cold, be coagulated into a- white brittk 
Subſtance, tho” it continues Fluid all the Summer, 

al, <p And to make it further appear, how much the 
dies contys, Alteration of Texture contributes to the Flud; 

_ & .or Firmneſs of Bodies; and to what weak, andal- 

diy, er 84,. moſt inconſiderable Agents, thoſe Effe®s mi 

ranels, be attributed ; I ſhall ſubjoyn another —_ 

ment, Which ſhews, that the Particles of a Bodj 

may be ſufficiently agitated, to render it Fluid, 

by another not ſenlibly hot ; for having melted 

coagulated Oyl of Aniſeeds by the Fire, and put 

it into two Glaſſes; the one was congulated 

again in a ſhort time; yet the other continu 

aiſoiv'd, being only cover'd over with a Mar 

ſfrum, in whoſe Parts there is no ſenſible Yat. 

To this I ſhall add another, of a much like 

Nature, which is the following. Having pow 

der'd ſome of that brittle Gum or Colophon, 

which remains upon the Evaporation of about 

a fourth Part of Venice Twrpentine , | mix'd | 

much of ir with Spirit of Wine, that, the L 

quor being wholly impregnated with it, ſome 


part might remain undiſfoly'd ; which never: 
theleb 
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theleſs had its Parts put into an Azitation, ſuf- 
ficient to render it, in ſome meaſure, a Fluid, 
Wy tho” a Viſcous Subſtance, notwithſtanding the 
Wy Force of the Menſfrmem was ſpent upon what 
; WHY bad been diſſolv'd ; but tho? this Subſtance was 
a kept in a Fluid Form in the Menſtrwmm ; yet in 
| the Air, it would harden in a little time. And 
in this Experiment , it is likewiſe oblervable, 
That tho}, by a violent Agitation, the Viſcid 
Matter was mix'd with the Aerſtruum, yet It 
preſently ſeparated, and ſubſided again. 

And this ſuggeſts ro my Memory an Exper;- 
ment, Which ſhews how much the Textures of 


by the Chymiſts, That Salrs and Oyls will not mix 
Wy together; yet I obtain'd an Opacous Liquor, like 
Balſam in Conſiſtence, from a Mixture of au 
equal weight of Oyl of Tirpentine, and Oyl of 
'Vuriol: And that it might more evidently ap- 
pear, that the Mixture of theſe two Fluids, de- 
peads oa the peculiar Texture of each, I com- 
mitted the Mixture to Diſtillation; and obtain'd 
a groſs Subſtance, which ſeem'd to be that which 
united the other Liquors : For as ſoon as this was 
drawn off, the Liquors preſeatly ſucceeded, bur 
ſeparate one from another, beiag not to beunited 
again, by a Violent Agitation, but ſo as to ſe- 
parate again, and ſwim one upon another. To 
this may be added the Liquor , which we have 
mention'd in another place, obtain'd by Dultil- 
lation from Benzoin: One Part of it always 
continuing in the Form of an Oyl; and the other, 
according to the Difference of the Weather, ei- 
ther ſhooting into clear Cyfals, or preſerving 
3 Its 
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WJ other; for tho! it be uſually in General aſſerted {5% Mix- 
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it's Fluid and Oyly Form. To which may he 
ſubjoyn'd what we have formely taken Notice 
of concerning Salt-Petre;, which, tho* when 
mix'd with Water, it becomes Fluid ; yet, upon 
an Evaporation of ſome Part, of that, it preſently 
ſhoots in Solid Oryſtals: From whence it not 
only appears, what a gentle Agitation of Parts 
is ſufficient to keep a Body Fluid; but from hence 
we may obſerve, That ſometimes Solid Bodies 
reſult from a Mixture of Liquids : .So Oyl of Y;- 
treol, diſtilPd with Owck-ſlver,leavesa white Calx 
behind it; and if we conſider how Mercurim 
Dulcis is prepar'd, we ſhall find, that that Solid 
Subſtance conſiſts for the moſt part of Quck- 
ſilver, the Salts united with it being ſcarce one 
Part of three of the Compoſition. [And tho' 
Fluidity be oppoſite to Solidrry, yet may it conduce 
to the Production of a Solid Body, ſince thoſe 
Particles which lie in the Form of a Powder, 
and -are not in a capacity to unite, may, by 
ſvimming in a Fluid, have the Opportunity of 
frequent Occurſions, fo that their Motion bring- 
ing them often toÞFether, they may, in time, be 
«i{pos'd to nnite into one Body; - which is evi- 
dent in Powder of Alablaſter , which, if when 
it hath been boyl'd for a conſiderable time, it be 
well burat, and reduc'd to the Conſiſtence of a 
thin Pap, with clear Water, will become firm, 
and admit of, as well as retain, any Form im- 
preſs'd upon it, by the Internal Surface of 
whatever Mould it is caſt in : Where, that the 
Parts of the Alablafer are put into Motion, and 
variouſly ad in the Water, is evident, from 
that ſenſible Heat, which for ſome time, ſuc- 


ceods the Aﬀeſion of Water ; and this hath been 
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foſfciently experienc'd, by filling a Glaſs full of 
this Mixture, which ſome time after it was ſtop- 
d, broke the Viol, and harden'd into a Sub- 
correſpondent in ſhape to the Cavity of 
it; ſeveral Spoons-full of this Liquor it was 
moiſten'd with, being ſqueez'd ont at a Crack, 
which was made by the Swelling of the Powder 
and this Subſtance acquires ſuch a Degree of 
firmneſs, as to endure ſeveral ſtrokes with a 
ſtrong piece of ror, without breaking. 


But there are ſeveral other Subſtances, which 
may acquirea greater degree of Solidity,than the 
Powder of Alablaſter burat; for the Learned 

droprapher Furrnftr, Hydrograph. lib. 2. cap. 6. 
why ny Story of a fort of Sand in the King. 
dom of Naples, near Cuma and Puteoli, two parts 
of, which mix'd with a third of Quick-lime, be- 
comes a hard Subſtance like Fine, when it hath 
lain-or ſome time in the Water: To which Re- 
lation he ſubjoyns, That the Lime-aſhes of a 
certain Marble, near Towrnay ut Holland, being 
aſt into Water,- upon a heap of Stones, petri- 
hes to that degree, as to change into a Subltance 
a hard as Marble. 


- But to return to what we have digreſs'd from, 

That the Variouſly determin'd Motions of the 
Parts of Matter, contributes to their Union and 
Coalitions, into Solid Snbſtances, appears from 
thoſe Curious Sars, which Spontaneouſly ſhoot 
and Gyfallize in the Bottom of Spirit of Harts- 
Horn, when it hath been expos'd to the Air 
for ſeveral Months: 'For thoſe Particles, by fre- 
quent Occurſions, are: by degrees ſo diſpos'd 
to. unite, that at the length thoſe Parts, which 
L 4 arc 
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are moſt apt to cohere, meeting together, they 
form exquiſitely figur'd Gyſtals, which adhere 
to the ſides of the Veſſel. And it is not leſs 
Remarkable, That tho? a TinQure of Amber, 
drawn with pure Spirit of Wine, for ſome Years 
continu'd Fluid ; yet, at the laſt, ſome of its 
Parts were ſo combin'd, as to form little Par- 
cels of Amber, almoſt Spherical in Shape, which 
adhered partly to the Sides, and partly to the 

Bottom of the Veſſel. 
__— 4 But there are yet other ways, by which Bo- 
frm the ln. dies may become Compatt and Solid, as firſt 
apetien by the Inſinuation of Small Particles of Matter, 
-&. ow into their Pores and Recelles,; which may pro- 
'F ther dnce their Effets various ways :- Firſt, by dri- 
m9 ving out thoſe Particles, which being diſpos'd 
to Motion, hinder'd the Coheſion of the Fluid 
Parts. Secondly, by obſtructing the Motion of 
the Fluid Parts : And, Thirdly, by altering the 
Conſtituent Parts of the Fluid, ſo as to ,render 
them unapt for Motion, and inclinable to a mu- 
tual coheſion : So the Particles which conſtitute 
Rennet, by Uniting with 'fome Parts of the Aft 
they are mix'd with, link them together, and 
cauſe them to unite into a Coaprimm; and that 
the Parts of the Renner cauſe them to coagulate; 
and that they unite thoſe Viſcid Parts, and link 
them. together, is plain;: ſince it is a uſual 
Complaiat that the Cheeſe made where Rennet 
is uy'd, taſtes very ſtrong of it. And that the 
Coagulating,Virtue depends on the Saline Parts 
of 'the+Rewnet, appears. fince other Acid. Li- 
quors_ have the like Effe&.in Coagulating Milk, 
_ as Juice, of: Limmons, &c.as alſo a very ſwall 
Quantity of Qyl of YVaeriol, artificially mix'd with 
| it, 
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it, To which I ſhall add, That ſome Years paſt, 
Iprepar'd a certain Salt,cadew'd with Qualities 


' not-unlike thoſe aſcrib'd to Glauber's Sal Mira- 


bilis; which would not only, like other Sales, 
when diſſoly'd in Water, upon Evaporation, 
ſhoot into Cryſtals, it ſelf ; but alſo would coa- 
gulate, and Cryftallize a treble Quantity of Wa- 
ter with them, which would ſo far put on the 
Nature of a Salt, as to become brittle, and to be 
reducible to Powder. 


And it may not be fruitleſs here to ſubjoyn, 4 Liquor 

ints 
: - nr - a Cmmſiftent 
ſo violent an Agitation, as to acquire a Sen- bod 


That tho” the Particles of Oyl of /itr:ol, be in * 
fible Heat, upon their Mixture with ſome Bo- 


dies; yet I {© alter'd the Texture of that Li.” 


quor, as, by a Mixture of a certain whitiſh 
der of my own Preparation, to render it a 
Conſiſtent Body: In which Experiment, it was 
obſervable, That ſeveral Days, after the Oyl 
was coagulated , the Powder remain'd undiſ- 
foly'd in the Bottom of the Viol; fo that the 
Coagulation ſeem'd to be effeted by ſome ſubtile 
Hai, ipſinuating themſelves into the Pores 

the Liquor. To this Experiment, I ſhall ſubjoyn 
another, ig which the ſame Effet was produc'd, 
by teaving Oyl of Y;triol upon Cryſtals of Salt- 
Perre well dry'd ; where it was to be noted, T hat 
the Oyl was not only Coagulated, but ſeem'd 
to be joyn'd together, by certain Fibres, which 
were form'd out of the Saline Effivia of the Salt- 
Perre, diſpers'd through the Body of the Oyl. 


And that thoſe ſubtle Eflwvia, which infinuate 
themſelves into the Pores of a Fluid Body, may 
alter the Texture, as to render it Solid, is 
more eminently evident, from the Fae. by 
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Lead, which Coagulate and harden , Gl 
fibver;, and that Zead, does really emir ſuch 
Fumes, is evident, from the Effefts which a 
Phyſician) obſerv'd in himſelf; viz. both Yo- 
miumg and Purging, by barely holding his Head 
over melted Lead, ſeveral times ſucceſſively. 
and it hath been obſerv'd by the Famous Geo- 
metrician Dr. Wallis, That the Fumes of Lead, 
have, by being ſeveral times melted, been fo 
ſpent, that the Lead, after the firſt time it was 
melted, ſometimes loſt it's a Coagulating Vir- 
tue. And Phenomena not much different from the 
former, are exhibited by the following Expe- 

A Fluid riment : For if-either Common, or Oyl of Sweet 

oo 4 Ss Almaends, be pour'd upon Aqua fortis, the Steams 

' of the Latter will ſoon Coagulate either of them; 
whereas if Camphire, which is a brittle Subſtance, 
were caſt upon the ſame Agua fortis, it would 

A'Solid Bo. be turn'd into an Oyly Subſtance 3 which ſhews 


4 how-much the Effie of Bodies may contribute 
to _—— or Firmneſs, accordingly as the Bo- 


dies on, are pre-diſpos'd to aſſume diffe- 
rent Forms : And before 1 leave this Experiment, 
it be material to take Notice, T hat -tho' 
Oyl of Tartar, per Deliquizm, be endew'd with 
an Extraordinary Faculty of Mortifying Acids, 
yet it would not reduce the Coagulated Oyl to a 
Fluid Form. 

But to procced : The Laſt way by which ſuch 
Penetrating Efiuwia may condace- to the Soli- 
dity of Bodics, is, by putting thoſe Bodies into 
ſuch/-Violent Motions, as they may,' by being 
impelid/upon, and knock'd one againſt-another, 
be diſp6#d 't6 Uniauy! and to/ be entagd one 
withiwanother. - p 
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And tho? this Concurrent Cauſe, never atts 

tely, without the Joyat-Aftion of the 
.- ax hy Ways, yet is it neceſſary to make 
2s Diſtinction ; becauſe this differs from the For- 
mer, in as much as theſe Efiwuia, contrary to 
the other, make up no part of the Body, upon 
which the Alteration is wrought, but only ag] - 
tate the Parts of it : So that the Figure and the 
Texture of the Parts of the Body, become diffe- 


rent from one another, and more complicated. 4 Compli. 


And that a bare Complication of Particles, is ſuf- þ,,;;" i. 
ficient, in a great Meaſure, to-render a Body cen: toren- 


ſtable, wilf appear from an Obſervation very 
common ; viz. That That tho” from a heap of 
Ofier-wands, a ſingle Twig may be taken, with- 
out removing the reſt; yet it they be twiſted 
ether in the Form of a Backer, the whole 
follow upon the taking up of one; - and the 
fame may be obſerv'd, in moſt of the Works 
of Mechanicks. And what great Effects bare 
otion may have, in altering the Textures of Bo- 
S, is manifeſt, and very obvious in Churning ; 
W the Branched Particles, which are diſ- 
pers'd and diffas'd through the whole, by fre- 
quent Occurſiontis,are ſo freed from the reſt of the 
or, that they preſently unite, and form that 
Oyly Subſtance calPd Butrrer ; and not only 
ſo Homogeneous a Body as Milk, may be ſo al- 
terd by Motion, but even Oyl of Tirpentine, 
may be render'd a-/ Conſiſtent Body , without 
the Aſſiſtance of any other Agent, than Mo- 
tion given to it's Parts by Diſts(ation, the Sub- 
ſtance drawn off being a Stable and Conſiſtent 
Carudrm. And to illuſtrate farther,. what we 
have deliver'd of Flwdity and Firmmeſs ; 1 ſhall 
a 


q 


. » 22 - 
- 


- 


The Hiſtory Book 1. 


. add the following Experiment; viz. That Oyl 
of Wax, being diſtilPd, afforded a Subſtance not 
unlike Batter ; which when it had ſtood a while, 
was diſſoly'd, without the Influence of any Ex- 
ternal Heat, into a Tranſparent Oy. 

A cn But further : Fluidiry and Firmneſs ſo much 
[ £295 depend upon Texrure, that the ſame Corpuſcler, 
|..- CTChenge of which united one way form a Fluid, by an op- 
| Texture. rofite Texture, may become Solid, and & con- 
is verso: And this is not only evident, in Warer 
ſucceſſively Froze and Thaw'd again ; but alſo 
in Metals, which, after Fuſion, put on their Pri- 
ſtine Form, upon Cooling : | But a more Emi- 
minent Inſtance is, That @ack-ſilver being kept 
in a Sand-Furnace, for about ten Weeks, in a 
Glaſs-Veſſel well ſtopp'd ; the Particles of that 
Body, being variouſly entangFd and wound to- 
"_— ay aro a Red —_— which may, 
y ſts, be precipita ſe; and in a few 
Hours, if a'quantity of { wiek-ſdver be diſtil'd 
ia a Glaſs Retort, a Red Powder, like the for- 
mer, will remain in the Bottom, as well as about 
the Sides of the Veſſel: In which wonderful 
Phenomenon, it is not abſurd to imagine, that the 
Change is wrought, much after the ſame man- 
ner as in Whites of Eggs, which by an Altera- 
ration of. Textwres,” become hard; or, that by 
frequent Reyolutions, the Parts of that Liquor 
are {0 link'd one within another, as to put on 
a different Form z and whatever may be the Me- 
thod by which this Change is effected, yet, that 
it depends _on-an Alteration of Texrwre, is moſt 
certain; .fince that Powder being rais'd in the 
Form of Fumes, in a convenicat Glaſs, condens'd 
19to Running Mercyry, in the;Neck of it. . 
ut 
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© But to prove further how much Afotion, or 
Reſt, contributes to the Fluidity or Solidity of Bo- 
dies; I ſhall add, That I once had Mercary,which 1 
looked upon to be Mercxry of Saturn, which bybe 
ing barely agitated to and fro, would put on the 
Form of a Black Powder, which would again be- 
come fluid Mercury, by grinding it in a Glafſs- 
Mortar. | 
\. From which Experiments of Merc 


—_—_— of ſome Modern Philoſophers, who are 
of O 


ary, WE MAY Fluids com- 
larn, what may be thought concerning the /# me of 


ſible into : 


pinion, That Fluid Bodies may be divided Fluids, as 


into Fluid Bodies, as Quantity into Quantity , as 


it ſelf; ſince, from the aforemention'd Expe- 
riments, it is evident, that the Particles which 
conſtitute Fluids, are Solid in themſelves; foraſ- 
- much as, upon a bare Change of Texture,they ap- 
pear in that Form ; which. is render'd further 
probable, if not evident, both ſince the Par- 
ticles of which Salc conſiſts, being diſſoly'd in 
Water, put on, as to Senſe, the Forms of Fluids ; 
as well as, becauſe the Corpyſcles of ſo Solid a 
Body as S$:lver, do the ſame, when diſſolv'd in 
Aqua fortis: And on the contrary, the Calx, re- 
maining behind, after a Diſtillation of Quick- 
ſilver, with four times its quantity of Oyl of 
Viriol, in a Sand-Furnace, is a Conſiſtent Sub- 
ſtance, which, if diſſoly'd in Water, will after 
"Evaportion , ſhoot into very brittle Cryſtal: ; 
Which rather proceeds from the Parts of the 

/ condensd, than from thoſe of the Metal; 

ee the Calx remaining behind, exceeded the 
Feb of the Mercury, the Liquor drawn 
| off, Ing not equal to that of the Oy/. mw 


if every Particle of a Fluid Body, muſt be Fluid tiry 
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I am further confirm'd 1a this Opinion, becauſe 
I have obſerv'd ſeveral Cryſtals ſometimes to 
adhere to the Sides of a Glaſs, in which Oyl of 
Vitriol was contain'd, which were again re- 
folv'd when- expos'd to the open Air into the 
priſtine Form of Oyl. But it may be further 
urg'd, as an Argument againſt the Diviſthility 
of fluid Bodies iato ſuch fluid Parts, that if it 
were ſo, all Bodies would be equally diſpos'd to 
infinuate themſelves into the Pores of other Bo- 
dies ; and it would not happen, that one Body 

ſhould be more inclin'd than another. 
Motion a It is not indeed to be deny*d, but that a fluid 
ok L Bod may be divided into very ſmall Parts, 
Partarogus conder” barely as Matter ; and that Minute- 
ha u-nefs of Speak ns render it more apt for Moti- 
; on, and conſequently more finid ; bnt it does 
not therefore follow, That the Parts of a fluid 
Body are indefinitely ſo divided, becauſe conti- 
der'd as Matter, they may be Mentally, fince 
it does not appear,that they are Naturally ſo divi- 
ded: Belides, to render a Body fluid, Motioa 
as, wdl as Minuteneſs of Parts is requilite, 
which appears from what we have ſaid before 
concerning Powder. of Alabtaſter, which puts 
on the Form of a fluid, by having its Parts vio- 

lently agitated. ' But 

Solidity ws From what hath been already premis'd it ap- 
—_ pears likewiſe, What Thoughts we arc to en- 
from Sale tertain of the Do&trin of the Chymiſts, who 
aſſert, . That Coagulation, Stability, cc. are 
the EffeRs of Gline Parts. For tho” Salt hath a 
Power to cordle Milk and coagulate other Hu- 
mors; yet the hardning Properties of it are 
not the EffeQs of any inexplicable Gn in- 
creat 
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—_ herent in it; but of the Shape and Motion of 
uſe the Particles which conftitute it, which, by in- 


to ſauating themſelves into the Pores of a Body, 
| of and ſticking ſeveral Parts together , do like a 
re- Wirefaſten them one to another. But notwith- 
the ſanding the faline Parts of a Body may thus 
Ier contribute to the Solidity of it, yet at is not an 


uy o__ altogether neceſſary ; ſince the Parts 
a Body may be o interwoven, and, by rea- 
ar fon of their Figure and Contexture, be ſo diſ- 
O- pog'd to Union, as to form a ſolid Body without 
ly BU theAſſociation of a ſaline Ingredient; beſides, it 
| might be urg'd, That Salts themſelves may eaſily 
d berednc'd into fluid Subſtances, by a Mixture of 
'y Water; and ſeveral of them, as Salt of Tar- 
« tar, &c. will, without the Addition of any 
x other Body, barely by being expos'd to the 
| Air, be reader'd fluid. | 
- But not to inſiſt upon theſe Inſtances, I ſhall 
; rather defire to know, what Salt can be ſup- 
pos'd to infuavate it ſelf into, . and cauſe Solidity 
im Mercury, when it coagulates in the Fumes af 
| Lead? Fe ge Acceſs of pug Parts can be 
imagin'd in the Preparation ercury Preci- 
ge per ſe? And pun as well be cnetion'd, 
wany faline Body can penetrate the fine and: 
ſubtle Pores of Glaſs? When, in a cold Night 
the Water contain'd in it is frozen, and is tur- 
ned to ſo conſiſtent a Subſtance: as Ice. And it 
may be likewiſe-noted, That tho' the Shells of 
Hens Eggs be ſoft when firſt. lay'd, yet they pre- 
ſcatly harden - without the Addition of any 
other ſaline Ingredient. And that this Effect 
Ganot be wholly attributed to the Influence of 
the Air, it may be urg'd, that. it hath often- 
times 


_ 
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times been obſerv'd, That Shells have been 
found hard ſeveral times in the very Bodies of 
the Hens, before they were laid. 

'But that which I look upon to be a more con- 
vincing Argument, is, that in «/gypr, where 
Eggs are hatch'd by the Influence of a moderate 
external Heat, that fluid Subſtance is chang'd 
into ſeveral Parts, of very different Degrees 
of, Conſiſtency , without the Addition of any 
other. Body, or the Acceſſion of a new Salt. 

But further, I ſhall make uſe of. Arguments 
drawn from the Conceſſions of the moſt Emi- 
nent of their own Writers ; for in tranſmuting 
of Quick-ſilyer into Gold, by a white or 9 
TibAure, the Quantity of it' being only a 
Grain to.a Pound of Quick-ſilyer ; it may juſtly 
be detnanded, 'How fo ſmall-a Quantity ſhould 

ſix or ſeven Thouſand times its Weight, 
W even. that Grain is not altogether fa- 
line, Part of it being a. fulphureous Subſtance? 
And it is obſerv'd, that Helmonr affirms upon 
his own, as well as the E rence of R:ymond 
Lully, that if the Alkahoft were drawn from 
Quick-filver,” the flaid Mercury would be fo 
coagulated, ' as fo be capable of beihs reduc'd 
into. a Powder, tho? not the leaſt of the ſaline 


Liquor was left bettind. And I am credibly 
cnfotri 'd that the preſent Duke of Holſtein hatit 

Ohh Spirit of Urine, which 
irito Cryſtals, and in 


by him a certain 
in cold Weather ſhoots 

warm diſſolves ints a limpid Liquor; which Spi 
rit was no otherwiſe prepar'd than by cohoba- 
ting the diſtilf'd Spirit ſo often,  tilf the whole 
ſaling urinous Su > was bronglit over unt- 
ted together into one:Mafs; ' . © PR 
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* been And for a further Confirmation of the Do- 
nes of WM rin by us deliver'd, to theſe I ſhall add, that 
it hath been obſerv'd, that it ſo much as Juice 

 con- MW of Lemmons falls into a Caldron of Sacharine 
vhere IF Syrup, it keeps the whole Maſs from Thick- 
erate W ning into a Sugar; and this is confirm'd, both 
ng'd IN by the French Publiſher of the Natural and Mo- 
Prees I ral Hiſtory of the American Iſlinds, call'd Let 
any WW Iſles Antilles Hiſtor. Moral. Cap. 5. and alfo by 
. Gulielnus Piſo Hiſtor. Nat. & Med. Braſil. 1. 4- 
C 1. the latter of which expreſſes himſelf in 
theſe Words, S; Momentum ſucci Limonis, vel 
Acids quud injiciatur, Sacchari Conſiſtentiam nun- 
uw acquiret, ſed in totum perditur ; and it may 
further obſerv'd to our preſent Purpoſe, that 
in making of Sugar, the Juice ſqueez'd out of 
the Canes, is uſually firſt depurated in large 
Veſſels of Copper, from whence it is remov'd 
into Veſſels of a leſs Size, in order to a farther 
tion; where we are to note alſo, that 
whlſt it remains in the larger Veſſels, they uſu- 
ally add very ſtrong Lees to promote Depura- 
tion, and when the depurated Liquor 1s res 
moy'd to the ſmall Vellchs, it is the Cuſtom to 
'd add Oyl or Butter to preſerve the Liquor, and 
we Of toprevent it from boiling over, which Prepa- 
ly IF tation P;ſo takes notice of, together with the 
i above-mention'd Author, the Words of the 
h former being theſe, Obſervatu digtum, ſi Oleum 
q myoribus inderetur Abenis, in quibus Liquor pri* 
bf mas, Caldo diftms, purificatur, Saccharo conficien- 
y do plane foret ineptms;, viciſſum ſt minoribus lixivi- 
an ſicut majoribus infundatur, aque impoſſibile 

: Sectharam conficere. The Fluidity and Firmneſs 
of Bodies depend ſo p__ upon the liar 


exture 
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Texture of the Matter which conſtitutes them, 

rather than on a ſaline Subſtance. | 

To. theſe Authorities, for a further Confir. 

mation of our Hypotheſis, I ſhall add a few 
Experiments of my own ; and firſt, having pre- 

par'd a Liquor not much inferior in Saltneſs to 

Aqua fortis, and then put ſmall Fragments of 

ſolid Harts-horn into it, we found, that they 

were gradually ſoften'd, the Particles of the 
Liquor-inſinuating themſelves into the Pores of 

the conſiſtent Body, and rendring it in a few 

days time of the Conſiſtence of a Mucilage: 

An infpid We mix'd likewiſe Spirit of Vinegar with Saltof 
Water ww Tartar, till the Ebullition wholly ceas'd, and 
Sp. of Vine- by Diſtillation obtain'd an inſipid Water from 
long the Mixture; and ſo ſucceſſively pour'd freſh 
* Spirit of Vinegar upon the Mixture, and again 
extracted the inſipid Water, repeating reite- 

rated Aﬀuſions and Diſtillations, till the fix'd 

Salt was ſufficiently impregnated with the Ad 

Parts of the Vinegar; and then we obtain'd i 
Mixture, tho* made up of pure and elementary 

Salts, which ſo far emulated a fluid Body, as to 

depoſe its ſaline Form when influenc'd by a very 

Camphire moderate Heat. Again, we mix'd ſome Pieces 
Inn of Camphire with Oyl of Vitriol , by which 
wool &c, they were preſently diſſolv'd into an Oyl, and 
whea violently agitated together, readily mixd 

with the Oyl of Vitriol, and ſeem'd to coaſti- 

tute a uniform Liquor for ſeveral Hours; yet 

by an Addition of four times as much fair W#- 

ter, the Camphire preſently aſſum'd its omn 

Form again,” and ſwam upon the Top of the 
Liquor; where it is to be noted, That the ſaline 
Parts.of the Oyl of Vitriol render the Cam- 


phure 


' Pikce of Steel; for if it be immerg 
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phire Fluid, inſtead of making it more Solid ; 
and on the contrary, that Fluid is turned into a 
Conſiſtent Body again,by a Body ſo much void of 
Saltneſs as Water. yea de 
And that a Body may acquire thoſe other Qua- 
lities, viz. Hardueſs and Brittleneſs, without art 
Addition of Saline Parts, 1s evident, from 
the different Tempers that may be La to a 
d in Water 
red hot, it acquires a'Brittleneſs and Hardneſs, 
which it hath not, if leiſurely cooled in the Air; 
yet if it be again Heated till it turns toa deep 
Blue, it a ultes a comparative ſoftneſs and apt- 
tefs to bend. And that an Alterdtion In Tex- 
tire, is enough to render a Body tnore or leſs 
Solid, is evident in Snow ; for its Parts being 
comprelled more cloſely together, it is abler to 
the Impreſſions of other Bodies z and yet 
when further, by thawing it, it's Parts are 
brought cloſer together, it hath a greater de- 
gree of Solidity and Firmnefs, when Froze a- 
gain; the Textwre being much more cloſe and 
tompact, than that of the Snow. 
But by ome it is taught, that Indurdtion de- 


peads on a certaln inward Principle, or a Pla- 4 Plafick. 
ſtick Power, called- by ſome a Form and þy OY ney 3 


thers a a errofying Spirit, lodged in a Liquid Fe- ave. 


hict. And in ſince I have obſerved, that 
ſome Stones dug out of the Eatth are efidewed 
with ſuch curious and exquifite Figntes, as it they 
had been the ptodud of Art ; I catigot but ac- 
khowledge a Plaftick Power, which the wiſe 
Creator of Things hath implantet in certain 
Particles of Matter, which produce both the 


@tecminate Figure as well as conliſtnce of thoſe 


M 2 Bodies ; 
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Plaſtick 
Power 
what ? 


Bodies: But we diſagree with the generality of 
thoſe Philoſophers, as to the Manner in which 
this internal Principle produces its Effetts ; and 
ſince the Manner of it, by them, is not intel. 
ligibly explained, it will be neceſſary to Conſi. 
der, bor many ways Nature takes to render 
Bodies Solid, by which we ſhall be better Qua-' 
lify'd to Judge of the Manner which thoſe Par- 
ticles operate by, in which the Plaſtick Power 
is ſaid to lodge. 2 

But to proceed; For as much as Hardneſs is the 
higheſt degree of Firmneſs, we ſhall endeavour to 
make it appear, that an Alteration of Texture, 
concurring with other diſpoſitions of the compo- 
nent Parts of a Bodyy is enough to render it hard 
CR the Addition of an adventitious 

The Tradition is common amongſt thoſe, 
that ſearch into the Secrets of Nature, that Ce 
ral, tho” a hard Subſtance' with us, is a ſoft Body 
whilſt remaining under Water, according to 
that of Ovid, 


Sic & Corallum quo primum contigit Auras 
Tempore dureſcit, mollis fit herba ſub Undis. 
- Ovid. Metamorph. Lib. 1. 


And tho” Beguinu T; . Chym. lib. 2 Cap. 
10. hath nega very ns Lats againſt 
this Tradition, yet, that it hath ſometimes been 

true, appears from what Gaſſendw lb. 4 
Arn. Dom. 1624. relates of an Ingenious Gentle- 
man, who Fiſhed for Coral near Toulon, vit 
The Plants, which were pluck'd up, and drawn 
ont, were neither red nor handſome, till = 


Chap. XIII. of Firmnelſs. 


I91 


Bark was pulled off ; in ſome Parts they were 
ſoft, and would give way to the Hand, as to- 
wards which being broken and ſquez- 
ed, they Yent forth Milk like that of gs, 
br may be added Aran pou of - 

ut Fournier, Hydrooraph. lib. 4. Cap.27. And I 
am informed bo one a? Praflife Phyſick in the 
Exft-Indies, that he gather'd white Coral di- 
vers times on the Sands of the Iſland Mehila (not 
far from that of Madagaſcar) which is uſually as 
ſoft as an Onion; and js obſerved todecay, if it 
is not gathered at a certain Seaſon of the Year, 
Agreeable to which P;ſo lib. 4. Cap. 68. making 
mention of ſeveral ſtony Trees on the Braſilia: 
Coaſt ; ſays, E funds erute mox duriſſime; i inſo- 
lemtur in ct ye miveique coloris fiunt, which 
may be favoured by the following Relation of 
Scaliger's. Ex bovills Oppidanus adjutus Medica- 
mentis eminxit vitrum ſane ex illa Nobils Paxagore 
pnita dum mingeretur, albuminis Mollitie, emiſ- 
ſen vitri duritie ac ſplendore , Senatoris filius 
ejecit, puttis modo multis, & maximos : Out acris 
Contattu, poſtea in Gypſeam tum ſpeciem tum formi- 
taem concrevere, hic quoque nunc rette valet. 
And 1 have been informed by a Merchant, and 
likewiſe a Chymiſt of Dantzch, that ſeveral 
Lumps of Amber have been taken up ſoft upon 
their Coaſt which preſently grew hard in the 
Air; which I the rather believ'd, becauſe I have 
ſeveral times obſerved, both Spiders, Flys and 
Straws ehcloſed in Amber. 


And here we may take Notice, that tho” 


it from hence appears, that ſome Bodies which riems 


are ſoft under Water, become hard when ex- 
poſed to the Air ; yet it is a Matter of difficul- 
M 3 ty 


rud- 
of Imi 


ed Bo- 
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© ty to determine, how much, the Infiuence of 
the Air contributes to the harduing of them : For 
Gaſſendus in Vita Piereskis. lib. 1. fgys, he hath 
obſerved in the leſſer Streams of thE River Rhoſ- 
xe, Where he uſually waſhed himſelf, ſeveral 
Lumps of hard Subſtances, upon the ſame Place, 
where he was wont to find the ground ſmooth 
and ſoft; and that ſome time after, the ſame 
hard Subſtances remaining in the Water, as well 
as ſome which he carried home with him, were 
turned into perfe& Pebbles;from which relations, 
and alſo what we have before obſerved concern- 
ing the Powder of Alablaſter, it appears, how 
much the Mechanical Textures of Bodies, toge- 
ther with other Mechanical Qualities contri- 
bute to their various Forms; for beſides the 
-aforementioned Inſtances I have obſerved, that 
that bony Subſtance, ſo much eſteemed by Phy- 
fctians, which is uſually taken out of the Deer's 
Heart, and is of a hard Conſiſtence, hath ap- 
pear'd, in one of thoſe Creatures which I pur- 
poſely look'd into, to be ſoft and flexible like 
Cartilages. . 

And indeed Solidity ſeems ſo much to depend 
ppon Texture, that it may. juſtly be doubted, 
whether the moſt ſolid Bodics have not before 
their Concretion been in Fluid Forms ; fince a- 
mongſt gther Rarities I have ſeen, in the midlt 
of Stones, the exa® Figures of Fiſhes with their 
Scales and Finns, &c. And I haye known, not 
only Wood, but ſeveral other Subſtances a 

ad-gar, Miners Antimonii, Marchaſites, &C. 
ound 1n the midſt of ſtony Coneretions ; which 
are ſtrong Arguments that thoſe Stones have 
been before their Indurations in the Form 
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Aids; and from hence we may have ground to 
Queſtioa the Gpinions of ſome, who think, 
that Stones and ſuch like, or more ſolid Concre- 
tions, have been. exiſtent in the ſame Forms 
face the Creation ; fince we may with probabi- 
liry enough preſume, that theſe Concretes are 
theReſultsof Matter,newly modified ; and;united 
after-a different Manner from what they were 
before; otherwiſe it would he impoſlible, 
that ſuch things ſhould be lodged in ſuch hard 
Concretes; And theſe Conſiderations and Ob- 
ſervations may farther confirm, what we have 
elſewhere noted concerning the growth and in- 
creaſe of Minerals. 


But the moſt eminent Inſtances, to ſhew, how ,... 
« iu k 4 . y Fe- 
much the Flaidity and Firmneſs of Bodies, 1$ markas/e 
owing to the Texture and varions Coalitions of {p/nce te 


their Parts, are in thoſe Waters, which when auch Fui-y 


permitted to reſt, inſtead of Fidity acquire a atiy, -_. 


ſtoay hardneſs. 
ſome hollow Caves, that by the Coagulation of 
acrrtain Humor, which iſſued out of the top of 
it, ſeveral Concretes have been formed like Ici- 


_ cles; of which I have ſome by me now, ga- 


thered by a very ingenious Perſon, which are of a 
ect [tony hardneſs, —_ 8 or 10 Inches in 
agth, and of a proportionable T hickneſs ; and 
| have alſo now by me, certain ſtony Con- 
cretes ſent: me from a famous petrifying Cave in 
France. | 
And if we will give Credit to Aventinns as 
well as ſome other Authors, he hath recorded, 
w his Hiſtory, that ſeveral Men and Women 
were at once Petrity'd by a Terrene Spirit, and 
changed igto Statues ; thet Petrifying exhalati- 
4 on 


And it hath bcen obſerved in 7;,,ure. 


_ 
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Mintue 


ſufficient 


e Þ 


Pfallion which I ſhall add, will be a good Argument to 


on operating much after the fame Manner, 
and altering the Texture of their Bodies, a 
when by Incubation and the ſubtile Infinu- 
ations of calorifick Aroms, the Parts of an 
Egg are ſo newly modifyed and diſpoſed, as to 

ut on the Form of a Chick. And it is Teſti- 

ed by Pamphilio Pixcentino, of a Woman in 
Venice, who upon cating of an Apple, was tur- 
ned into a very hard Stone, after ſhe had been 
hideouſly tortured for about 24 hours ; which 


'* Hiſtory together with Obſervations of my own, 


prove, that even Mixture is ſufficient to petrify 
ſome Bodies; the Obſervation is in the following 


Experiment, viz. If two Ounces of Onick-ſilver 


be mixed with two Ounces and a half of Yerd- 
greeſe, together with about an Ounce of com» 
mon Salt, and put into a Frying Pan ; when that 
Mixture hath been Boiled for a conſiderable 
time, with an equal Quantity of Vinegar and 
Water, gradually infus'd, as it waſts by Effluvi- 
ums$, the Mixture, waſhed and cleanſed from 
ts TY will —_ an Amalgama not unlike 
wck-ſitver;, which,it Dexterouſly prepared,may 
r caſt into Moulds and formed into imboſt Im- 
ages;and it isin this Amalgama very remarkable, 
that tho? at thefirſt it is ſo ſoft;as in a great Mea- 
ſure to emulate a uid Body; yet when for ſome 
hours expoſed to the Air, it becomes hard and 
as Brittle as Steel ; where the Laduration ſeems 
to refult from the Coalitions of the mixed logre 
dients, and their-new Texture, rather than 
any innate Principle ; The Particles of the Fluid 
Mercury being fo intangled and interwoven one 
with another, as to loſe their former mo 


g 
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and to convene ſo cloſely as to unite into a Solid 
Body. And that the Induration depends on a Mu- 
tnal Combination of the Saline Ingredients with 
the Mercury, is beyond doubt; fince not only 
2 true and perfe& Copper may be obtained 
from the Amalgama ; but when it hath been 
for ſome time expoſed to the Air, the Surface will 
be covered over with the Saline Parts of the 
Verdigreeſe, which have freed themſelves from 
their more intimate commixture with the 
metalline Particles of the condenſed Quick- 
Silver, | 

But leſt it ſhould be Queſtioned, whether the 
Particles of Salt can have any ſenſible Operati- 
on, when mixed with a Body fo firm as con- 
dens'd Quick-Silver, I ſhall add, that in Bodies 
much more firm, it hath obſery'd, viz. in 
thoſe Stones from which Vitriol is got ; for it is 
remarkable in them, that when they have been 
for ſome time expofed to the open Air, the in- 
ternal Apgitation of the Saline Parts, is fo vio- 
lent, that ſeveral of them will not only ſwell, 
but even burſt aſander. And I remember that 
having wry, Ay Mineral, much of the fame 
Nature with theſe Stones, in my Chamber, the 
Superficies was cover'd with a Powder, both in 
Colour and Taſte reſembling Vitriol. 

And that the Motion of the Parts of this A- 
malgama, whilſt it was Fluid, which they might 
be put into,by the external force of the Fire,might 
contribute to their Concretion, we have ſuffi- 
cent Reaſons to believe, from what is related 
and obſery'd by experienc'd Maſons, viz. That 
the beſt Morter will not acquire it's utmoſt com- 
paitneſs, under 253 or 30 Years, and that, after 
| | 4 
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a long time, it becomes ſo hard, as to be more 


" unapt to break than the Stones it Cements. 


A 

reſult: 
from « Mix- 
TAE 
rit of Wine, 
and 8 So- 


lution 
oo f 


But laſtly, that the Condenſation of the Parts 
of the Quickſilver, depends on the Mixture of the 
Ingredieats, and the Texture thence reſulting, 
is evident; ſince the Proportion of the Ingre- 
dients being -vary'd, the Condenſation of the 
Mercury was neither ſo ſpeedy, nor {© firm. 

And that it may appear, That Nature and Ar: 
ſometimes take Meaſures not ualike, in the 
Hardning of Bodies, I ſhall add a Paſſage from 
a Jeſwt , nam'd Pierre Belleprat, who relates it 
as an Obſervation in the American Continent, 
where he was ſent to preach to the Indians: The 
Relation is, That near the Mouth of the River, 
there is to be found a Green ſort of Clay, which 
being ſoft, and capable of being put into any 
Form, whilſt under Water, grows ſo hard when 
expos'd to the Air, as not to be much ſofter than 
Diamonds; and this, he ſays, the Natives uſually 
make Hatchets of, which they cut their Wood 
in —_ with. But, 

o conclude this Diſcourſe, I ſhall add an 
Experiment, which will be a Confirma- 
tion , That Fluidity and Firmneſs, depend on 
Texture, and the Motidn or Reſt of the Inſen- 
ſible Parts of Matter. The Experiment is, That 
haying made a Solution of Coral in Vinegar, 10 
ſtrong , that part of it fell to the Bottom ; | 
pour'd Dephlegn'd Spirit of Wire, upon the 
Clear Decantated Liquor , ſo gently, that it 
might ſwim upon it for fome time ; where it 
was ſuprizing, that upon a violent Agitation, 
the two Liquors being mix'd together, united 
Jato a Congrere 10 firm, as not to afford anus 

rop 
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Dropof a Fluid Liquor ; yet by adding an equal 
ntity or thereabouts of Spirit of MNirre, it 
ts would again lay down that Vifcidiry , and be- 


he come'a Tranſparent Liquor. 
P, And here it will not be amiſs to ſpecify, 
t- That this Experiment is ſo difficult, that it ſcarce 
ie ſucceeds, without a great deal of Caution), for, 
Firſt, If the T-rfure be not ſtrong enough, or 
rt the Spirit of Wine not reQtify'd, the Coagulation 
e will þe hut partial, and not ſo quick : Secondly, 
n The Fxperiment hath ſucceeded in a Wide- 
t mouth'd Glaſs, where it had a free acceſs of 


Air, tho* it would not in one which was 
cloſer ; Thirdly, Upon an Infuſion of Spirit of 
Nie, the Mixture muſt be ſtirr'd with an In- 
ſtrument, made of Gold, Wood, or Glaſs, leſt the 
Menſtruum corroding it, ſhould render the Ex- 
periment unſucceſsful : And Fourthly, The quan- 
tity of each of theſe Ingredients is hard to be 
defin'd, by Reaſon of the Difference in reſpe&t 
of the Strength of the Tin#ure, and the Spi- 
rituouſneſs of the Spirir ; but it is rather to be 
learnt, by Varying the Proportions, if the firſt 
Tryal does not ſucceed. 
Having made this Progreſs in the Fkſtory 
of Fluidity, and Firmneſs , It might be ſeaſonable 
'*to paſs on, and conlider thoſe other Qualities 
relating to it; as Hardneſs, Brittleneſs,Softneſs,Cc. 
but remembring the Advice given by ſome of the 
Ancients, Noſcends e## Menſura ſui ; 1 ſhall leave 
them for others, who are better able and more 
at leiſuse; being content, that I have explain'd 
the two former Qualities more Intelligibly, than 
ſome of the Periparericks,” or Chymiſts; having 
lay'd open a Way to accommodate Chymical Ex» 
. periments 
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per1ments,t0 the Explanation of Fluidity and Firm. 
neſs, ſo as to deduce thoſe Qualities, from more 
Intelligible Principles , viz. Size, Shape, and 


Moron. 
\ CHAP. XIV. 
An Eſlay of the Inteſtine Motions of the 
Particles of Quieſcent Solids. 
The Signifi. HyE Word REST, is of fo Ambiguous 
—w7; fy T a Signification, that before the Queſtion 


limited, Whether there be in Bodies any Abſolute Reſt? 
can be anſwer'd, it is requiſite to conſider, That 
in the Common Acceptation, it is, us'd to de- 
note, ſuch a Ref#+ as is not perceivable to Senſe; 
but when taken in a more Strict and Philoſophical 
Senſe, it uſually ſignifies ſuch an Abſolute Reſt, 
as to intimate a total Negation of AMorion. In 
which latter Senſe, if it be taken, I will not af- 
firm, That there is fuch a Re; even in the Parts 
of Solids; ſince it is not improbable, but that 
there is Motion, tho' im ivable by Senſe, 
_— the moſt Solid ies. oe __ of 
which Opinion, were it neceſſary, I a 
Argaments 4 priori, deduc'd from the Dodrin 
of the Epicurean and ben Principles. 
For ſhould ye allow the World to ariſe from 
a Caſual Coneourſe of Atoms, and ther there 
were actual Motion inall of them ; it would not 
be abfurd to- think; That tho' in Forming Con- 
eraes,theyareuſually wound one within another, 
yet 


the 
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yet there is a continual Endeavour to ny. 
ary, by which they continually ſtrive to diſ- 
entangle themſelves, and to fly away, and con- 
ſequently the Reſult of thoſe Endeavours muſt 
be a Motion amongſt thoſe Atoms. 

And on the other ſide, ſhould we, with 
Cateſiws, allow a Continual Circulation of a 
Macria Swubtils through the Pores of Bodies, 
we may imagine, That the Inſenſible Aroms, 
which conſtitute that Body, will be ſhak'd and 
diſturb'd by it, tho* not ſo much as to be 

iv'd by Senſe: So in the Summer, the 

ves are carry'd off the Trees with gentle 

Gales of Wind , which are not perceiv'd by 
thoſe that ſtand ſome Diſtance off. 

But not- to enlarge upon this Point, it 
may appear, from ſeveral of the Phenomena men- 
tion'd above in the Hſtory of Fluadity, that the 
Particles of Bodies may be in Motion, tho” that 
Motion is not diſcern'd ; and Particularly, that 
of Water ; where tho” its Parts be in a very Va- 
rious Motion, yet to Senſe they ſeem to be as 
much at Reſt, as thoſe, which the Glaſs, 
in which the Water is contain'd. And that 
there may be a like Motion, in the Subſtance of 


them when hot, it bein Properties in 
them when os - | 
the Water a-boiling ; and the like Qualities,tho” 
not {o violent, may be rais'd without the help 
of Fire, by barely Hammeriag of rex, or Silver ; 

not only, by that means, acquiring a Power 
to heat, but likewiſe, to raiſe Water into Va- 
Pours, A 
4 ut 
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But if to this it ſhould be objeted, That tho 
the Motion be indiſcernible ; yet the Agent that 
gives it that Motion is not, ſince we can diſcern 
how thoſe Qualities are added to it, and how 
the Alteration 1s wrought: I anſwer, That tho” 
a Vigorous Loadftone, appears to be drawn along 
ifs Axis,and back again, the Alteration is not vi: 
ſible in the Body of the ror; yet it certainly loſes, 
after it hath acquir'd, thoſe Noble Faculties, iz. 
its Attracting and Direting Virtues properly 
belonging t6 Magnerical Bodies: - But, that there 
may be in Metals a Motion, tho? not diſcernih!e, 
is further evident in a Be//; which a long time 
after it has been ſtruck with the Clapper, conti- 
nues to put the Air into an Undulating Motion ; 
and thereby to cauſe very odd Sounds; which muſt 
be an Argument, that the Particles of that Bell 
are in a very nimble Agitation ; otherwiſe they 
could not communicate Motion to the Circum- 
ambient Air; and thereby cauſe ſach a Noiſe in 
the Ear. 

Bit I nivſt confels there are two Difficulties; 
which occur to what I have been offering : As 
Firſt, That it is hard to imagin, how the Inter- 
nal Parts of fuch Solid Bodies ſhould be work'd 
upon, by Agents ſo weak as the Air, and eſpe- 
cially ſome paers of Matter more Minute, which 
are diſpers'd through it: And Secondly, It may 
be queltion'd how-any Parts of Matter can be 
mov'd fo ſlow, if at all,as to be ſo long in moving 
fromthe Internal Parts of a Needle, to the $u- 


perficies, as onr _— & requires : Burt, 
TotheFirſt,! Pe Thar External Parts 
are not the ſole Cauſes of theſe Motions, but only 


aſſiſtant to the Principal ; which is evideat _ 
what 
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what hath lately been noted concerning the Con- 
mee Diſpoſitions to Motion, attributed to Mat- 
ter, according to the Epicurean and Carteſian Phi- 
loſapby ; and by the Effedts of a Loadſtone upon the 
wit we may be taught to gueſs, what laſting 
Changes may be produc'd, in the- Textures of 
Bodies, by the Influence of very Inſenſible Parts 
of Matter. And as for the other Part of the 
Objection, viz. The Slowneſs of Motion, which 
Nature makes uſe of in ſome of her Works, are 
altogether as inconceivable, as the Motion of a 

ow upon a Dial, or of an Index npon a 
Clock : And Nature may upon other Accounts, 
and undoubtedly does, make uſe of Motion in a 
degree yet more remiſs. But notto inſiſt upon the 
Slowneſs of Motion, which Nature makes uſe of, 
it may be otherwiſe offer'd againſt this Obje- 
ion, that the Motion of the Inſenſible Cor- 
puſcles of a Zoadftone cannot be ſuppos'd to be 
in a Dire& Line, ſince they muſt not only paſs 


*through Pores very crooked and intricate, but 


muſt alſo meet with ſeveral other Particles of 
Matter, which will oppoſe them ; and not only 
drive them back, but alſo make their Paſſage ſtill 
more intricate and winding , by driving them 
from one ſide to another, as well as ſeveral other 
oy by which their Motion may be retarded. 

des it is but Reaſonable to ſuppoſe, That it 


is much more eaſy to ketpa heavy Body in Mo- 


tion in its own Medinm, than to remove it from 
that to another. 


But to decline «lations, 1 ſhall bring Inſtances Inſtances 


to confirm what 1 am about to prove; viz. That 
the Corpuſcles, which conſtitute Bodies, are in- 


Clinable to Motion, and that their Motion is 
very 
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very flow: The firſt Inffance I ſhall mention, is 
in a Spring made of Sree/, which, tho” it he 
preis'd and ſqueez'd together for ſome time, it 
will, upon a Ceſſation of that Preſſure again, un- 
bend it ſelf,and recover its former Poſition; butif 
it be kept long in that compreſs'd Poſture, it will 
by degrees loſe that Power of Reſtitution, and 
continue in its: crooked and unbended Figure: 
From whence we may learn, That tho* Elafict 
Parts may be endu'd with an Endeavour to ex- 
pand themſelves, yet they may be a long while 
= wing their Effe& ; ſince we ſee, that Steel 

ing put into a Springy Form, retains that 
Springinef for a long time. 

Efetts . ;But to confirm what I have been diſcourſing 

« Bar of of, and to evince what conſiderable Changes 

Perpendi..the Air may Effet in the moſt Solid Bodies; 

Ps I ſhall add this Obſervation, viz. That if one 

, -;Bnd- of a Bar of ren, held perpendicularly, be 

Cemps/r. .,apply'd to the Point of a Mariner's Compaſs, it 

will force it away towards the-Eaft or Weft; 

but if the Poſition of that Bar be alter'd, it pre- 

&ntly loſes its Magnetical Qualities : Yet it is 

ohſerv'd, [That if this ror Bar be kept long ina 

- Window, it's Magnetick Qualities become much 

more durable 


Moti which muſt. needs be concern'd in al- 
tering thear Texture, muſt likewiſe be very (low, 
ſince it cannot in a little time acquire ſuch Mag- 


netical Virtues. 
But 
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But to to a further Confirmation of 
what we have deliver'd, the firſt Obſervation I 
tike Notice of is, that it is uſnally obſerv'd, That 

if Lieom Vite, which is one of the hardeſt 
Woods, be work'd before it be ſufficiently ſea- 
food, it will be very fragile, and ſubje&t td 
break ; ſo that curiouſly work't Veſſels expos'd 
to the Swr, have broke in pieces: And it hath 
bred obſerv'd likewiſe, That ſeveral Cavities 
have been found in the Subſtance of it, fnll of a 
ctrtdin Gum, which ſome People. much eſteem 
in Fexereul Diſtempers ; to which may be added; 
That in the Seaſoning of this Wood, for ſome 
particular ves, it is requiſite to keep it longer 
than others, fo that leſs than twenty. Years wall 
ot-make it fit for ſome uſes. From. whence we 
may infer, That if this Wood requires ſo long 
time to acquire it's utmoſt CompaRnefs, and. 
th evaporate its Watery Parts, the Motion of 
thoſe evaporated Particles ,, muſt not only be 
rery laſting, and durable, but flows” - | 

And if it be allow'd, that thoſe Gummy Parts 
Were collefted in their Cells, after the Felling 
of the Tree, as it is highly probable; it will be 
further to our Advantage, becauſe it ſhews how 
the Parts of a Groſs Body do permeite the fine 
Pores of a very Solid and Inanimate Subſtance ; 
Where the Motion muſt need be very inſenfible 
and flow. But what is more ftrange, 1am in- 
form'd, that the Wood of which certain Mu- 

Inſtruments are made, ſometimes, tho a 
mich ſofter Wood than Lignum Yite; requires 
at leaſt Nery Years Seaſoning, and does not ac- 
Uire its beſt Reſonance under Fourſcore. 
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Obſervati- 
ons made in 


But further, That there is not only a Change 
of Texture in Solid Vegetable Subſtances, but 
even 1n Srony Concyetes, appears from what is 
obſerv'd in Building ; where fome Walls acquire 
not their Utmoſt Solidity under forty Years. 
Fo which I ſhall add, what is further obſerv'd 
in fomes Qrerres by Maſons: And Firſt, that 
there are Marchaſites to be found, which bein 
much more hard than Stones or Mgrble, _ 
which con{ſt as well of :a Metalline, as a Stony 
Subſtance z' yet have ſuch a Degree of Motion in 
their Parts, as not only to burlt, but, if long ex- 
pos'd to the Air, to be cover'd over with /i- 
rriolate Effloreſcences. To this I ſhall add, That an 
Ingenious Friend of mine had a T xrquoiſe-Stone, 
in which there. were certain Spots of different 
Colours from the Gem it ſelf, which were ob- 
ſerv'd. to ſhift their places ſeveral times; which 
that there might be no doubt of, I employ'd one 


to take the Pi&ure of it with thoſe Spots in it, 

at ſeveral diſtant times, one after another, which 

Pictures, when compar'd, ſhew'd, that the Spots 

had ſhifted their Places; havin 5 up and 
ol 


down through the Subſtance of id a Gem, ves 
ry flowly, in a Figure as irregular. And I am 1n- 
form'd by a Jeweler, that he once had one of 
theſe Stones, which had a different Blue in two 
ſeveral Parts-of the Stone ; and that, in ſome 
time, the one overſpread the whole, and mix'd 
with the other: ' And an Ingenious Friend of 


- mine told me, That he had obſerv'd a certain 


Motion 1# 


Cloud in an: Apare, to move ſeveral times from 
one place to another. 


the Part; of But there is not anlyan Inteſtin Motion of Parts 


in ſuch Solid Subſtances as theſe, but in Bodies 
f look'd 
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Jook'd upon to be of theCloſeſt and moſt Compatt 


' Textures; for I have now a Diamond by me, 


which bejps rubb'd, will eaſily become Ele&ri- 
ed, and ſhine in the Dark; which Qualities can- 
got be added to it, without a Change of Tex- 
tare; and that in altering that Texture, there 
is an Internal Motion of Parts, will eaſily be 
evincd ; becauſe, otherwiſe the Texture could 
hot be chang'd; and further, becauſe a very 
geatle Agent is ſufficient to put the Parts of a 
Diamond m Motion. Wo 
And to this Relation I ſhall add, That I have 


' Often obſerv'd, a Dulneſs and Clearneſs to ſuc- 


teed each other, in 4 Diamond, which 1 now 
have ſet in a Ring with the Former, which Chan- 

could be attributed to no Manifeſt Cauſe : 

F have obſerv'd no leſs ſuprizing a Change, 
in the ſeveral Degrees of Eleftricity, which could 
tot be effeted by any Cauſe that I could think 
of: And I have beea inform'd, by one who 
had a certain Hung arian Diamond, that it would 
poxuire a much greater Degree of Sprightneſs, 
by lying ſome time ia Water : From all which 


. it appears, That Conſiderable Changes may be 


| in Diamonds, by Agents, which, to 
Senſe, Operate very gently. And if Diamonds are 
—_—_— in the Earth, as I have obſerv'd other 
es to be ; it is reafonable to think, that the 
Hardnieſs of their Subſtance, proceeds from the 
Cloſeneſs of their Parts; depending on the In- 
teſtin Motion of their laſeakble Corpuſcles, by 
Which they are brought to convene cloſer than 
nary: And this I am rather Inclin'd to de- 
becauſe IT have been told by an Eminent 


Jewtller, That the Diamonds of late Years, oe 
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much more. ſoft than thoſe he formerly us'd to 
deal in: And the truth of this is further con- 
hrm'd, by what Egrezes a Frenchman writes of 
Diamonds, P. M. 17, 18. brought f ron? the Mine, 
calPd Gazerpols; the Senſe of the Words is 
this: They are very clear, and of a good Water, 
but they cannot be ground by Mutual Artrition, ex- 
cept with Stones of the ſame Mine : for if one ſhould 
employ for that purpoſe, the Stones of another Mine, 
thoſe of Gazerpoli would be broken in pieces: They 
do alſo eaſily break upon the Wheel, and thoſe that 
are not vers'd in the Knowledge of Stones, may be 
eaſily deceivd in them. And the ſame Author, 
ſpeaking of another ſort of Diamonds, ſays, That 
they ſweat a ſort of Unuous Subftance, which 
being wip'd off, as often renew it's Appear- 
ance. And to theſe I ſhall add an Account of 
a Ruby, which is one of the hardeſt D:amond:,one 
of which a Lady, nearly related to me, wore up- 
on her Finger ; which would often change it's 
Luſtre, the Cauſe of which could not be aſſign'd; 
tho? theſe kind of Phenomena ſeem to be the Et- 
fe&s of ſome Internal Motion in their Parts, the 
Parts of Diamond: being capable of having their | 
Parts put'into Motion, without much difficulty. 
But tho? it be hence Evident, That there 1s 
ſuch an Inteſtin Motion of the Parts of Diamonds, 
yet it may be thought ſtrange, to find the like 
in ſo firm and compact a Body as Glzſs. Eut that 
the Parts of Glaſs are not always at Re##, I am 
induc'd to believe, by the following Obſerva- 
tioas. Firſt, That ſeveral Plates of Yenice-Glaſs, 
have crack'd and broke in pieces, when no ex- 
ternal Apent could have any Senſible Opera- 


tion on them; which I conceive to proceed 
m 
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from a Redundancy of Saline Parts, which ſtri- 
ving to fly away, break the Glaſs by their vio- 
leat Motion ; which ConjeQture I am confirm'd 
in, ſince it is commonly obſerv'd, That there is 
a Saline Subſtance, adhering to the Surface of 


theſe Glaſſes in Cold Moiſt Weather. And I pation. 


have obſery'd in a Glaſs, into which too much 
Salt was put, to make it Diaphanous, ſeveral 
Cracks and Flaws,which it got in the Cold Wea- 
ther: So that it rather appears to be a white, 
than a Glaſs-Cup at a Diſtance. And I, as well 
as thoſe that deal much amongſt Glaſles,have ob- 
ſerv'd, ſeveral to fly in pieces, when there was 
no outward Agent, to be the Cauſe of ſuch an 
Effect; and I am inform'd by an Ingenious Man, 
who is Maſter of a Glaſs-Houſe, That near a 
Third Part of a parcel of Glaſſes, flew 1a pieces 
of their own accord, after they had beea kept 
for about five Years pack'd up. To which I 
might add ſeveral other Inſtances; to prove and 
illuſtrate the DoQrin above-deliver'd. 

For theſe Phenomena may be, and are, very 
Naturally accounted for, by the Corpuſcular 
Philoſophy ;, for ſuppoſing, the Particles of Glaſs 
to be in a continual Flaſtick Endeavour to ex- 
pand themſelves, and fly away ; and that ſeveral 
of thoſe Particles are got together, it is no won» 
der that they break and diſ-joint thoſe Parts of 
the United Glaſs, which are leaſt able to reſiſt, 
and keep them from Expanſion. And to Coun- 
tenance this Explanation, I ſhall add, That ſeve- 
ral Alkalizate, or other ſmall Parts of Matter, 
being inclos'd in the Body of a GlaGs, it is always 
apter to break, eſpecially at that place, from 

N 3 whence 
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whence ſeveral Cracks ſpread themſelves as from 
a Centre. 

But whether the Elaſticity of theſe Parts, he 
promoted by any Subtile Bodies,which penetrate 
the Glaſs, I ſhall not now ſtay to examine but 
ſhall rather proceed to acquaint You, That ina 
conſiderable Space of Time, the Texture of Glaf 
may be ſo alter'd, as to be more unapt to givea 
free Paſſage to «Ether it ſelf, or any other Subtle 
Body, which could penetrate it before; and 
conſequently thoſe Bodies Endeavouring to 
make their way, tho* oppos'd by it's Textu 

| cauſe a Proportionable Crack, or Diſſolution. 

Obſeryati- the Subſtance of the Glaſs. 

ons ew. And to what we have deliver'd concernin 

Inteſtine Glaſs, theſe Obſervations are not altogether dil- 

—_— f agreeable; viz. Firſt, That it is a Subſtance, 

o.Glag. Which by being rubb'd eaſily, becomes Eleftrical; 

| which is an Argument, that the Parts of it may 
without any great difficulty, be put into Motion. 
Secondly, The Parts of Glaſs may fly aſunder, if 
the Neighbouring Parts be put into Motions dif- 
agreeable to each other ; which is evident, if a 
hot Glaſs be immediately put into cold Water: 
for the Motion of it's Corpuſcles, being ex- 
ternally checked, thoſe which within remain 
in a violent Agitation, cauſo a ſudden Dif- 
ruption. 

To which may be added, That tho? one 
would thiak the Particles of Glaſs were o fix'd, 
as to become unfit to alter their Figure aad 
Shape; yet their Parts continuing in fome De- 
gree of Agitation, they may, by inviſible and 
inſenlible Agents, be ſo work'd upon, wY be 
| Bs orc 
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forc'd to alter their Shape and Size: In confirma- 
tioa of which, it may be obſerv'd, That White 
and pure Tranſparent Glaſs, will ia a little time, 
become very unfit to be put again into the 
Moulds they were firſt caſt 1n. | 

But tho* I have mention'd both theſe Me- 
thods, by which the Cracking of Glaſſes, may 
be accounted for , to ſhew, that which ſoever 
&f them we allow, they will be Proof of an In- 
teſtine Motion in the Parts of Glaſs; yet I will 
neither examine or determine which of them is 
rather to be rely'd on ; but ſhall only obſerve, 
That the Motion of their Parts muſt needs be 
very flow ; ſince it is fo long before it ſhews its 


And now to conclude, tho? from what hath 
been deliver'd, it may be expected that | ſhould 
draw Conſequences, to determine whether there 
be abſolute ReF# in Bodies, or no, I ſhall omit 
that, and only intimate, Thatit is not abſurd to 
doubt, nor improbable to think, that there is 
not; fince it hath been diſcover'd in Bodies, 
which are uſually eſteem'd, moſt Quieſcent. 
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CHAP. XV. 


Of the great Eflets of even Lamguid ard 
wnbeeded Local Motion. 


H O” ſeveral Mathematicians, as well s 
Several Philoſophers, have exercis'd their Indy- 
ſtry in limiting the Laws of Motion ; yet ſince 
ſeveral Qualities uſually eſteem'd occult, may 


na 4r1/ing 
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__—_ ariſe from a faint and unheeded Motion of the 
prized un. Parts of thoſe Bodies, to which they are attri- 
wy the fo- buted , I ſhall conſider the Extent of local Mo- 
Polens, £100 a little further: But before I proceed to 
conſider the particular Effe&s of languid and 
unheeded Motion, I ſhall firſt premiſe, in ge- 
neral, what I have elſewhere upon another 


Occaſion intimated, viz. That we are not to 
conſider Bodies, barely as ſo many Portions 
of Matter endow*'d with particular Powers; but 
as Bodies whoſe Particles are variouſly figurd 
and modity'd after a peculiar Manner ; ſo as to 
act or to be ated on by thoſe Bodies which are 
' about them; yet not wholly to derive their - 
Effe&s to the Influence of external Agents, but 
in a great Meaſure from the mutual Action of 
qne Part of Matter upon another. 

But there are ſeveral other Circumſtances of 
local Motion, beſides what we have taken no- 
tice, which are not to be diſcern'd ; aad there- 
fore I would not be thought wholly to attribute 
the Phcromeng of a Body to Motion only but to 
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a Concurreace of ſeveral other Cauſes; but to 
avoid tedious Preambles, 1 ſhall take notice that 
the Reaſons why ſome Men light or overlook 
the ſtrange Effects of -languid Motion may be 
and compriz'd under the following Heads. 


I. Men are wont to overlook the great Efficacy Prop. 1 


of Celerity, in Bodies which are very ſmall: And 


| 2 eſpecially, if the Space which they mqve through be 
du- ſmall. 

ace 

ay What ſtrange Effefts may be deriv'd from 


the rapid, tho? undiſcerned Motion, we have a con- 
Th- vincing Inſtance in Bullets, which by reaſon of 
{0- their ſ\wift-Motion, are able to effe&t more than 
thoſe battering Engines of the Ancients, which 
were of a vaſte Bulk in compariſon of Bullets, 
which are ſhot out of the largeft Canons: To 
this I might add ſeveral other Inſtances, but I 
Ahall rather proceed to alledge, in favour of the 
ſecond Part of the Propoſition, that I have 
often obſerv'd, That the Particles of Iron, 
which fly off Iron Rods, when they are tura'd, 
affected my Hand with a ſenſible Heat, if held at 
a ſmall Diſtance; and it is likewiſe obſerv'd by 
thoſe who work in Braſs, That the Particles 
which fly off upon turning, affe& their Eyes, as 
well as other Parts, with an offenſive Heat; fo 
that an.experiened Workman ſhew'd me a Bli- 
ſter upon his Hand, which was rais'd by the in- 
tenſe Heat of Particles of Braſs thrown off by 
a rough Tool. And I am further inform'd, 
That 1n turning of great Gi:ns, the Parts which 
fly off are ſo hot as to burn the Fingers of thoſe, 
Who offer'd to take them up: Amougſt _ h 

| bler- 
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Obſervations it is to be noted, That Braſs ac. 
quires a much greater Heat in turning than 
Iron. 

| And to theſe Obſervations I ſhall add, That 

not only the Parts of Metals, but Wood, mill 
become in ſome Meaſure warm, by beiog put 
into a rapid Motion by the Force of the Turners 
Engines; from which Inſtances it appears how 
conſiderable are the Effects of a rapid, tho'a 
ſhort Motion. 

And we have Inſtances of this kind no le 
remarkable in Vegetables, where a good Cane 
" by being ſtruck with a Piece of Flint, emits 
Sparks not unlike Flint in a Moment of Time; 
and the like ſucceeds, if Loaf-ſugar be derte- 
rouſly ſcrap'd, fo as to put its Parts into a brik 
Agitation: But what is moſt worthy to be 
obſerv'd in Flint is, That it's Parts being put into 
a brisk Motion by another Piece of Flint, will 
not only aſſume Form of Fire, but as the 
Ingenious Mr: Hooke hath obſery'd, will be 
vitrify'd, tho? in Glaſſhouſes both an intenſe . 
Heat and an Addition of ſome Bori{54 are requ- 
fite to bring Sand or Flint to Fuſion and to vitn- 
fy them: And that this Vitrification is made 
of the Bortions of the Flint put into a bri 
Motion, I am induc'd to believe, becauſe one 
Piece of Flint will ſtrike Fire u another, , 
without the Aſſiſtance of a Piece of Steel; and 
Fire may not only be ſtruck ont of Flint, bat 
Bodies much harder, as Diamonds, which 
when grated on in a Mill have their Parts pot 
into fuch a Motion, as to conſtitute Flame, 
though the moſt intenſe Degree of Heat will 
not diſſolve them ;- and even the Parts of _ 
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Bodies, if pot into a brisk Motion, may have 
conſiderable Effets upon ſolid Bodies; for 
whether, the Beams of the Sun conſiſt of Par- 
ticles, which flow in dire& Phyſical Lines from 
the Sun, or are only contiguous Matter, as the 
| s think, put into a ſucceſſive Motion, 
yet it is enough to countenance what is here de- 
liver'd, that that Matter thrown into a Focs 
will melt Lead, Tin, or foliated Silver and Gold, 
and in a little time ſet green Wood on Fire. 
And how. the ſmall Parts of fluid Bodies will 
affect conſiſtent and ſolid ones, will be further 
erident from Inſtances alledg'd under the fourth 


Head. 

What I ſhall further offer here is the Strange 7he Effet 
Effects of Lightning, ' which, as ſeveral Hiſto- <= 
nies, &c. teſtify, by the Motion and Minute- ” 


neſs of its Parts hath melted Metals in a Mo- 
ment. Nor are the Effefts of the Air in a 
Wind-gun upon a Bullet lefs to beadmir'd ; it's 
Parts upon the Account of their Springyneſs, 
being put into a violent _— ; OO the 
Air is permitted to expand, by affeQting .the 
Bullet no longer than whilft it paſſes through 
the Barrel of the Gun, the Bullet acquires ſuch 
a Degree of Motion, as, upon it's being ſhot 
ink Plate of Metal, tobe reſsd into the 
Shape of an Hemiſphere; and the Particles 
of the Bullet will be put into ſo conſiderable a 
Degree of Motion, by ſtriking againſt the 
Plate, that I could ſcarce hold it betwixt my 


Il. We are ixclin'd to think, That the inſen- Prop. Ui 


fble Motion of ſo ſoft Bodies as Fluids, can 
T9] ſcarce 
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ſearce bave any ſenſible Operation on ſolid By 


dies. 


By the Motion of fluid Bodies I would he 
underſtood to mean, not that which may he 
diſcover d by the Eye or Touch, but the un- 

ciev'd Motion of their inſenſible Parts ; of 
the Effects of which, I might alledge ſeveral 
Inſtances from the Operations of Sounds upon 
ſolid Bodies; for upon the Diſcharge of great 
Guns, the Sound of their Exploſion is not only 
heard a great way; but the expanding Gun- 
powder gives ſuch a Motion to the Air, as to 
enable it to break Glaſs Windows at a conſide- 
rable diſtance. And tho? to this it may be ob- 
jetted, That ſince the Cannon ſtands on the 
ſame Piece of Ground with 'the Houſes whoſe 
Windows are ſo broke, the Effet may proceed 
from a tremulous Motion contiau'd by the Soy! 
it ſtands on, yet the following Inſtance will 


, make it appear, That the Parts of a Lo 
J 


beiag put iato Motion may have ſuch Eff 
tho? it 1s not to be deny'd, but that a tremulous 
Motion may be given to the Earth, ſo violent 
as to be extended to a greater Diſtance; the 
laſtance is, That the Water hath beea put into 
ſd violeat a Motion by an Engine contriv'd to 
ſink Ships, . that it ſhak'd ſeveral Ships which 
were at a coaliderable diſtance, ſo ſtrongly, 
that thoſe who were on the Decks could ſcarce 
ſtand. | 

And 1a the late great Sea-Fight between the 
Engliſh and the Dutch, tho' they engag'd at 
ſeveral Leagues Diſtance from the Hague ; yet 
the.Eneliſh Embaſſadar, who was thea Reſident 
1eY | there, 
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there aſſur'd me; that the Guns were not only 
heard thither, but that his Chamber Windows 
were conſiderably ſhaken. And ſome Bodies 
are ſo apt to receive hmpreſſions from the undu- 
ating Motion of the Air, as to be ſenſibly, tho 
notviſibly affected ; of which Simon Paul; in his 
ingenious Tratt De Febribus Malignss P. 71. 
gives an Inſtance in theſe Words. Arqus eger 
ile Gallus brachio truncatus, octiduum quidem ſit- 
gerfuit,, ſed horrendss totinus corpors Cononlſionibus 
correptis 5, Ons quogue (wt & illa addam Obſervati- 
me digniſſima,) dum in Domini ſus edibus ad pla- 
tem Kiodmoggerianum, Romane, Laniorum 
llares, decumberet, ac me ac aliis aliquandin 
þ; yarns illixs conſidentibus quidem, ſed nobis non 
atendentibus, explodentur tormenta bellica ex Re- 
us ac Pretoriis Navibus, ſiniſtra truncum dextra 
achii fovens ac complettens, toties quoties explode- 
rentur ſingula exclamabat ati, au, me miſerum ! Jeſu, 
Maria, com undor penitus,adeo permoleſt a & intoler- 
abilis ils erat Tormentorum exploſio, & quidem ex 
loco ſatis longinquo, terra non firma aut contigna, 


verum ſuper ſalo aut mari Balthico, inſtituta From © 


whence it appears, that a Fluid Bod 
operate conſiderably upon a Solid, tho' the Mo- 
hon which cauſes ſuch Effets be not perceiv'd : 
And of the Truth of the foregoing Relation,l am 
further aſſur'd, by the like Effefts produc'd 
in the ſhatter'd Bones. of wounded, Men at Sea 
who have had ſenſible pain upon the Diſcharge 
of the Enemies Cannon. | 

-'But leſt in the aforemention'd Inſtances it 
ſhould be alledg'd, that theſe Sounds are rather 


may 


propagated by the! Earth ,, which the Bogies 


which. receiv'd the firſt Impreſſion. leaned upon, 
# . than. 
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than conveigh'd through the Air ; I ſhall ſubjoyy, 
that the Sound of Thunder is not table to fac 
Objeftions , fince it can only be propagated 
through the Air ; yet ths Parts of the Air are 
in fo Powerful an Agitation ; that they have 
been obſerv'd to ſhake, not only Houſes but (6 
veral Ships at Sea. 
But theſe Effefts will not be thought 
if we refie&t on what hath been obſery'd to 
producd by the Celerity of the Motion of the 
minute Parts of a Body; ecfpecially if we like- 
wiſe conſider, that Sounds are propagated with 
you Celerity than any thing we know be- 
es, in our Sphere. For tho', as Maſons 
takes No # Baller moves 240 Yards n the 
fixth Part of a Minute yet | have obſerv'd 
Sounds to move 400 Yards in the ſame ſpace of 
time. But tho? (it being graated that Sotnds 
be conveigh'd through the Air,) the Con- 
enſlion of Houl es or Ships at Se# might _—_ 
d toariſe from the Imperuous Motion of th 
um, violently ſhaken by an intenſe Agita- 
tion, where thoſe Sounds were originall 
fort'd 3 yet F conceive the Effefts which tho 
Sounds have on Bodies which: are plag'd upon 
the'Surface of this Globe, depend: in ſome mes- 
ſuro on- the Diſpoſitivas of thoſe Bodies to be 
werk*d'vpon by ſuch. | h 
But to put aw end to Inftances alledg'd is 
Proof. of this Propoſition I ſhall add an Obfer- 
ation made by the Experienc'd Plarermy, whidt 
ſhews, that a Body may have a Diſ- 
Sm tr warned receiving Impreſſions 
the languid Motion'off Afr"; for /ib.Obſerv. 1: 
pc 139. He lays, Femine quadion in fubsraneun 
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innidie merbum , viribus ſubiro ”_ ſe ſuffe- 
(47% 6 er clamitans, oth nec Stertoris nec 
Taſſu aliqua efſent Indicia, maxime vero de aura 
advenieme, ſi vel leviter aliquis adftamtiam 
meverge, gue illam opprimeret, conquerebatur, ſe- 

ſuſſecari, ſi quis propixs accederet, clanita- 
8 : Vix dum biduum in ea anxietate perſeverans 
expirevit: To which he adds Yidi & alios egres de 
ſmuls aur 4,” gue £05, fi quis ils appropinquaret, in 
ſufocationis periculum , - induceret conquerentes, 
qd ſemper poſſmmum of fem deprebend; 


. NIL. The? the Number of Inſenſible Parts of Prop."ll. 
. Matter put into Motion, enable them to perform 
| [as yet they are uſually liirkred| becauſe 


The Effects of fome ſabtle Parts of Matter 


ag Ant-bill, whoſe Soyl is full of Eggs, by 
the Number and Motion of thoſe little Inſet; | 
| Earth, will- preſently: 2 
and diſplac'd.;, 0x-as.the Loaves and *: M 

Boughs | 
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Boughs of a Tree are variouſly bent and broken 
off, by the force of the Inviſible Parts of the 
Air which paſſes through it. 

But to come to Inſtances which may more 1l. 
luſtrate what we are about; That the ſubtile 
Parts of Matter whoſe effects are leſs taken No- 
tice of, are enabled, by their Size and Figure, 
to disjoyn the Parts of Bodies they work upogy 
we have an evident Inſtance in Sugar, and Amber 
thrown together into - Water ; for the Water 
preſently divides the Parts of the Sngar, and 
totally diſſolves them ; whereas the Amber con- 
tinues unaltred. To which Iaſtance may be ad- 
ded one of no leſs Force, afforded by Chy- 
miſtry ; for if you. pour limpid Water, a_ 
that conſiſtent Subſtance, which remains a 
an abſtration of five Parts of Oyl of Vitridl 
from one of Mercury , and ſhake the Mixture, 
the Calx will preſeatly exchange it's White fof - 
a Limon-colour, the Texture of the whole Maſs 
being preſently alter'd, 

And how powerful the minute Parts of ſome 
Bodies are, we may further obſerve in Spirit of» 
Wine : For if a Piece of Metal be held in the 
Flame of it, theſe ſubtil Particles prefeatly pe 
netrate the Subſtance of that Solid Body ; and io 
exagitatethe*Parts of it, as to put them into 2 
Motion ſtrong enough to Cauſe a ſenſible Heat. 
And we have not a leſs remarkable Inſtance 
of the Force of unheeded Agents ia Animal Bo- 
dies and theEffecss of thoſe inviſible Spirits which 
move through the Nerves,which by ſuch weighty 
Maſſes tter, as the Bodies of ſome Ani» 


mals, are violeatly njoy'd up and down: To 
which may be addet},” that by the bare inſiquati-- 
on of Moiſture into the Pores of a Rope, it 


of . 
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tay be © contrafted , as to raiſe above ſixty 
| rank weight, above the place thoſe Weights 
' were ſuſpended at in dryWeather. And tho' Me- 
ti will endure the Heat of a Red-hot Crucible, 
yet may they calily be melred with the Flame of 
+Candle, if the Heat and, AQtivity of it be pro- 
moted by a Blow-Pipe. And how tnuch more 
able the Parts of an Agent, are to operate upon 
Wt 0s $0 ck vpum, than perky 
that are to work upon, ally, 
7 from Tartar, which is much oner 
ind, if Nitre be ſo mix'd with it, that upon 
Deflagration, the Flame may be commix'd with 
it's Parts, than If it only a&ts immediately on 
the Outſide 


But to alledge faftances*which will be of mote The Efe8! 


force; tho” the Eflyvie of a Load-ſtene be very 
minute, and the Body of {ron or Sree! very ſolid ; 
[ have ſeen a Magner, whoſe Efixvia were ſo 

& and ſuſtain fifry times the 
waght of the Stone it ſelf. And to make it ap- 
pear, how probably the Efflireie of a Magnet may 
change the Texture of ſolid Sree, and by that 
means endow it with thoſe Qualitics, which [ror 
vſually derives from it ; 1 plac'd Filings of Sree! 

a piece of Papgr, holding vader it the Pole 
# Yigorous Lead-ſtone,by the Efflurvia of which, 


the Filings were tly ſo fang'd, as to repre- 
ſeatſeveral es,onPikes,made up of Patticles 


' fren, ſticking one tpon another ; and theſe 
| might be mov'd up and down, by removing the 
Laed-ftove, from ane place to another ; but as 
ban as the one was temov'd from that 
ed, to ſuch a Diſtance, that it's Subtle Ema- 

bed nn: lenger any Influence opop the 
Q * Powder, 


Leads 


upon 
Fill 
Iron. q 
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Powder, the Parts of it preſently loſt that order, 
and fell into a confug'd Heap,as before that Load- 
ſtone was apply'd. 

Again, tho” the Particles of Water be ſo ſmall, 
as to be Inviſible, and their Motion very weak; 
yet is it fo erful,/ that upon Freezing, the 
Expanſion of the Frigorifick Parts are 
enough to break es, not only of Glaſs, but 
Metal , and the Expanſion oftentimes is fo vio- 
lent, as to exceed the Force of any other Body in 
expanding (except Gun-powder) that I knouy of, 


CHAP. XVI. 
; Of the Propagable Nature of Motion. 


IV. I 5s uſually not ſufficiently taken Notice of, 
how Local Motion rv deumretinr thro 
ſeveral Mediums, and even Solid Bodies. 


T is uſually thought, becauſe ſome Bodies when 
they ſtrike againſt Solid ones, commonly fly 

ck, That the Impulſe of that Body is not able 
to put the other into Motion ; but that the Partsof 
a Solid may be put into Motion,and that that Mo- 
tion may be propagated through ſach Conſiſtent 
Subſtances, is evident, if we ſtrike a piece of 
Timber Mighty upon one End : For by that 
means, the Motion caug'd by that Im wil 
be carry'd on to the other. And I have by Ex- 
perience found, that having drawn the Point of 
a Pin upon the Brim of an Hemiſpherical "_ 
W 


io 
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which was made of Bell-Metal, which is much 
harder than Steel, I found it, from a very light 
Impreſſion, to produce ſuch a laſting Sound, as 
wasdn Argument, that the Parts of the Metal 
mere not only put into ſuch a Vibrating Motion, 
s to communicate it to the Air, but to continue 
it ſacceſſively round the Brim of the Veſſel, till 
the Sound ceagd. And the like Propagation of 
Sounds I found to ſucceed, tho? the Point of a 
Pin were but ſtruck upon that Veſſel, which was - 
ſeven Inches in Diameter. And indeed the Pro- 
ble Motion of Solids, when they are acted 
on by Fluids, is not leſs remarkable ; ſince the 
Parts of a Bar of For, or Glaſs, may be put into 
ſach a Motion by Heat, as to have it continu'd 
to ſome _ from the place where the Fire 
firſt work'd upon them, tho* it be capable © 
bang propagated much further in the former 
/ of the two; which ſhews how much the Tex- 
1 WJ tures of Bodies diſpoſe them to be differently 
work'd upon by the ſame Agent; and how much a 
Convenient Texture diſpoles them to be work'd 
upon at all. | | 
And it may be further obſerv'd , That it is 
look'd upon as a Sign of the firm Connettion of 
CINE, that upon the Clapping of a Door, the 
Whole ſhakes; and it is likewiſe an Argumeat of 
the Communicableneſs of Motion, whether it de- 
on the mutual Contat of the Door, and 
ie Poſts it ſhuts againſt, or y 14 the Impreſſion 
ne upon the in a@d Air by the Door; for 
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lhe fortner ſhews how a Solid may propagate 
Motion amongſt Solids ; and the Latter, how it 
Way give Motion to a Fluid, and Vice vera. 
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But further, it'is aſſerted by Seneca, that upon 
the fron of thoſe Subterraneali Exhalz 
tions, which are the Canſes of Earth-quakes, the 
Tremulous Motion' of the Earth is continu' 
above two lindred Miles : And Joſephs Acof 
witneſſeth, That it hath been continu'd for three 
hundred Leagues in the Kingdom of Pers : And 
Learned Writers in the beginning of our Ape 
(1601) witneſs, that the Motion of the Earth 
was fo violent, as to ſhake moſt part of 
being through moſt part of 

1 katy, and France: And| 
d, That the Houſe I hare 


And, to conchnde this Member of our Dif 
courſe, if fuch Di zonate Cauſes, at 
produce ſuch, Effefts in Inorganical Bodies, wd 


Chap. XVI: of Languid Motion. 223 


But to determine another Member of this Pro- Motion 
jon, viz. Whether Motion may be propaga-parared 
ted, thro” ſeveral Medixms, or terminates at rough 
the utmoſt Limits of the Medium it was be- 777 
in, I ſhall offer the following Experiment ; 
»e, I caus'd a þ mg = _ with 
a Button, upon that part of the tnt SuPer= 
ficies which was, uppermoſt ; and ſuſpending 
a Watch by a Chain, which was fix'd to a 
Soft Body, faſten'd upon the Button, I luted on 
a Receiver, to prevent a Communication be- 
twixt the External and Internal Air; yet the 
Sound of the Watch might be perciv'd by hold- 
ing One's Ears over that place, where the Watch 
was mn And I have often felt not only 
the ſtriking of a Watch included in a double 
Caſe, whea I have worn it ia my Pocket, but 
even the gentler Motions of the Ballances. 
To the Foregoing Iaſtances, I ſhall add, That 
upon ſudden Claps of Thunder, the very Beds 
have been perceav'd to ſhake, by thoſe that 


=> 


£ 
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Di. i ky upon them: And Agricola, de Nat. corum 
an WH #4 fvort © terra, Lib. 4 cap. 7. ſays, Si Animal 
wd i for in Anram, quod cit in Carelia, Regione 
there erumpit, wt perhibent, ſonus imtolerabilss 
n the Wn can flatu: Si leve pondus in Specuns Dalma- 
on of WM Ut guamvis, inguer Plinius, rrangquille die, turbini 
Noſe, is emicat procella. 
Ins But there are ſtill ſome who are unwilling to 
oace WM believe, That Motion is propagable through Li- 
ie of Bodies; at leaſt to any conſiderable Di+ 
Har becauſe of the eaſy Ceſſion of their Parts : 


the Corpuſcular Notion Light; by Confder- 
hs 20t caly how for the ys of Light are 
5 _ 
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impell'd, and propagated-from a ſmall Light, bu 


from the fix'd Stars , which are plac'd at fo in- 
menſea Diſtance. F 
But to proceed to Inſtances, not ſo liable to 
Objeftions, that the Parts of Liquids, tho' in 
Motion, and Separate one from another , may 
communicate Motion, and propagate it a conſ- 
derable way, isevident, by caſting a Stone into 
the Water ; which, by that Impulſe, will ſucceſ. 
ſively propagate Motion in the Maſs of Water; 
which appears by the Curling and Circular 
Streams which flow from it: And I am told by 
one who was us'd to Fiſh for Whales, near Green- 
Land, that ſometimes, upon the Thawing of the 
Ice, it would give ſuch Cracks, as to:cauſe Sounds 
much lowder than Claps of Thunder; and when 
huge _ of Ice upon a Thaw, fell into the 
Sea, they caus'd ſuch a Diſturbance in, it, as at 


two Leagues Diſtance to raiſe a conſiderable 


btorm. 

And tho' ſome People are apt to think, That, 
the Air, being a Body much more Fluid than 
Water, Motion is leſs propagable in it ; I ſhall 
intimate, that even in that Medium, a very ſmall 
Sound 15 propagated,much further than we think 
of ; for tho* we are not able to take Notice of it, 
beyond the Place where we ſtand, yet we ma) 
learn from Fechos, that the Undu}ating Motionof 
the Air is continu'd a good way further ; and 
it 15 not improbable, that it is continu'd further 
than the Place where the Eccho is made; fincr 
the Learned Fromundus, Profellor of Philoſophy at 
Lovain, inthe Year 1627, ſays, That at the Siege 
of Oftend, the: Noiſe of the Cannon was heard 
an hundred and twenty Engliſh Miles. To which 

| | may 


Imigging Motion, by a very Languid Force, and 
D275 0 
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may be added what Yerenius Geogy. Gen. Lib. 1. 
Cap. 19. relates, as obſerv'd by Trelichiwe, at the 
Mountain Carparhus in Hungary : His Words arc 
theſe, Exploſs in eg ſummitate Sclopernm, quod non 
majorem Son;tum,prims pre ſe talit, quam fi tegillum 
aut bacilum confregiſſem \, poit intervallum autem 
remporis murmur prolixum invaluit, inferioreſque 
Montis partes, Convalles & Sylvas opplevit : De- 
ſeendendo per Nives annoſos intra Convalles, cum 
jterum Sclopetum exonerart'm, major ac horribilior 
frager, quam ex Tormento capaciſſimo inde exorie- 
bar; binc verebar, ne torus Mons concuſſus, - me- 
cum corrueret ; duravitque hic Sonus per ſemiqua- 
drantem hore, uſque dum abſtruſiſumas Cavernas 
penetraſſet, ad quas Herundique multiplicatus reſi 
lut, & talia quidem objetta concava mm ſummitate, 
ſe non illico offerebant, 1dcirto fere inſenſibiliter pri- 
mum Sonus repercutiebatur, donec deſcendendo An- 
tris & Convallbus vicinior fattus ad tas forting 
mpeg it, ' 


V. The Effetts of the Particular Modifications Pp. V. 


of the Inviſible Motions of Fluids, on Animal 
Bodies diſpos'd to be work'd upon by them, are 
not uſually ſufficiently noted. 


Tho? it mayGe thought ſtrange, That the Im- 
pulſe of & Slight and Languid Parts of Matter, 
as thoſe of Ar, ſhould by their Motion, pro- 
duce any- Senfible Effedts; yet, if we 5 
what a number of thoſe Parts ſucceed each other, 
it is leſs to be admir'd, that the Effects of their 
Joyat-Adtion ſhould be conſiderable, ſince we ſee, 
that a Pendulars of a Clock is continued in a 
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the Air may be put into a Motion fo powerful 
either by the Vibration of the Strings, or the 
echanical Form of a Avfica! Inſtrument, or 
Scraping the Edge of a Knife upon Metal, 
as, to cauſe _ ren nge Excretion of 
Urine upon a Body rightly diſpos'd, as it 
to a Knight of Gaſcony; or, to ler 
which is uſually term'd, Setting the Teeth 
on Edpe. | 
es which Inſtances, of the Effe&ts of & 
Languid a Motion as that of the Air, 1 ſhall add, 
'That 1 had 2 Servant, whoſe Gums would pre- 
ſently bleed upon tearing of Brown Paper : And 
Sir Henry Blount, as well as Kircherw, relates 1 
Story of the like Nature; the former having ob- 
ſerv'd in'Grend Cxiro in Eyypr, a Neſt of 
which upon the Sophd T5 Cem, w 
ſently crawl out of their Neſts; and upon a Cef- 
ſation of that Sonnd, run away again as faſt: and 
the Latter tells us of a Fiſh about the Screights, 
, Which divide Sicly and Jraly, which will be en- 


tic'd to follow the Ships which paſs by that way, 
by the Sound of a Moe Inſtrument. 

And that theſe are produc'd by a fort 
of Diſpoſition in thoſe Bodies, to be work'd on 
by ſuch Sounds may be confirm'd, by obſerving, 
That a Man js ſooner affetted and awak'd out of 
Sleep, by the Agreeable Sonnd of his own Name, 
than any qther. - And the Effefts of a geatle, it 
x Serprizing Sound, are- no leſs Remarkable, 

will raife a Body from the Ground, which 
not he ſo with ſotne hundreds of 


ir. moſt Erminefit Tnſtance is in 
Per! by a Tarwrel, NT hn 
tetnpeltd to Gant 


= 


4 
jag of a peculiar Tune, are 


ceping a 
particular Tune play'd ; ſeve- 
ral times a ſort of Chilneſs upon my ſelf, | 
the Repetiti of tmo Verſes in Laces, eſpecially 
when a 64 tory Baer Jragonr 

To which Inſtances of the Effedts of 
d Motions, may be added, what is pro- 
duc'd by the Subtile Eflvse, the of Lighit 
cauſing thoſe that come otit of a Place pre- 
ſently to Sneeze: AndColours, which are but ſe- 
. Yeral Modifications of Light, have not leſs conſi- 
derable Effedts; which is evident from the Influ- 
ence Red Cloth hath Tarly-Cocks: And the 
Learned Faleſine , a Story of a Perſon, 
whoſe Eyes were much offended by Red Objeds, 
which influenc'd him ſo much, as to caufe an 
Effufion of Humours in the Adjacent Parts. 


OO EO SEET SO RTPP DPSTRSSIEATRAS 


ayes lnanimarte Bodzes, the Account of 4 
articular Texture and Modification of the 
Agent, «nd the Patient. 


- - That thePecuHar Modifications and Relations 
Which Bodies have tv each other, upon that Ac- 
count, may contribute much tothe which 
nn > Sree Fore pog rr 
| ore, 's Motion of it, may 

oe than Lotder Sounds, 
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VI. Men dp not conſider the 'Effefts of Fluids Prop. VI 
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laſtances : For not to urge, That theString of an 
Inſtrument may be made to Vibrate it fi by 
the Motiog it receives from the Inſtrument, aud 
which that Inſtrument firſt receiv'd from another 
ing, I ſhall rather offer the following In- 

3 viz. That a Strong Wire being made 

uſe of amongſt other Strings on a Mvſica ln- 
ſtrumeat, it was obſervy'd, that the Wire would 
be made to tremble, by the Impulſe of the Air, 


_ cans'd by a Sound which was made at a Diſtance, 


tho? the other Strings were not ſenſibly affeted; 
but ia this Experiment it is to be noted, That a pe- 
culiar degree of Tenſion is requiſite, to afford the 
DC" ro Phenomenen. ZZ w 

0 this Experiment it may be added , That | 
have not only obſerv'd, that by making a Deter- 
minate Sound at ſome Diſtance from an Hemi- 
ſpherical-Glaſs, it would ſenſibly ring; but I have 
likewiſe taken Notice, That having ſcrew'd ſeve- 
ral Strings of a Xdvſical Inſtrument to a different 
Degree of Tenſion, and likewiſe plac'd ſeveral 
Glaſſes at ſome Diſtance, thoſe Strings being put 
into a ſtrong Degree of Texſion, would cauſe one 
Glaſs to ring without affe&ting the other; and if 
the Tenſion of that String was alter'd, it would 
affe&t another Glaſs, but not the ſame : And 
what is more Remarkable, is, That tho' a String 
wound up to a Determinate Degree of Tenſion, 
would | ſuch a Glaſs; yet if the Foot of the 
lame Glaſs werea little broke, it would not till 


Frogs was alter'd. 

| I have taken notice, That upon the O 

ing of ſome Stops in an Organ, the Sound 

been ſo conſiderable, as not only to cauſe the Or- 

oniFF's Seas to tremble, but a Scat ig the Church, 
W 
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which was at a conſiderable Diſtance; and I 
could eaſily diſcern with my Fingers, that the 
Sound not only caus'd the Seat, but the Borders 
of my Hat to tremble : Which Inſtances ſhew, 
that the Effefts of that Sound are not ſo much 
to be attributed to the Violence of it, as to the 
Diſpoſitions in ſuch Bodies to be aQted on by it. 
And to prove, That wn, wr Say ne may 
have conſiderable Effe&ts upon es, both So- 
lid and of conſiderable Bulk, I ſhall bring the 
following Inſtances: The Firſt is, That an An- 
cient Mvſician aſfirm'd to me, that playing upon 


. a Baſſe-Viol, he found, that when he ſtruck a 


certain Note, it had always ſuch an Effet upon 
a Cafement, in the Room where he play'd to one 
of his Scholars, as to cauſe a Jarring Noiſe. A 
Second Inſtance is,- That I obſerv'd in a certain 
Vault, that tho* a Muſician vary'd his Notes on 
pros to make Tryal whether they would re- 

in the Arch, it would anſwer to but one 
Note; and I am told, that there is the like pecu- 
liarity in moſt Vaults. 


VII. Some Bodies are thought to have their Parts Prop. VI. | 


in an Abſolute Reſt, when they are only in a 
ſtate of Tenſion, or Compreſlion. 


Tho? the External Superficies of a Body,ſeems 
to argue, That it's Parts are at Reſt, ſince it re- 
tains it's and Dimenſions; yet it 
is not i ble, but that thoſe Corpuſcles 
which compoſe it, are variouſly moy'd amon 

or in a Tendency to Motion ; 
Inſtance of the Firſt of which, we have in heated 
aa 
| MF 
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- : For tho? _ Eye can diſcera no Motion 
at all amongſt ifs Parts, yet the Touch perceives 
it manifeſtly hot : And tho? the Lath of a Croſs. 
bow, or the —_— a Bow, be look'd upon, 
when bent, as tes at Reſt, yet the Springi. 
- ne of the former, and violeat Separation of the 
Ends of the Latter, when cut, manifeſtly de. 
monſtrates, that they were only in a ſtate of Ter- 
fron: To which might be added ſeveral Inſtances, 
taken as well from Narxve as Art. 

Of me Env my | _ obſerv'd , That 
amongſt Glaſſes, w to appearance were 
well bak'd, ſeveral Months after they wer® made. 
ſome of them flew in pieces of their own accord; 
which they ſcarce ever fail to do, if they be taken 
from the Fire, and fuffer'd to cool ſudden!y. The 
liketo which I have obſerv'd,ia a Metalline Glaſs 
of my own Preparation, which would ſhriak & 
much when remov'd from the Fire, as, if ſud- 
denly cool'd, tofly in pieces. 


And if a piece of Copper heated to-a Redneſs, 
or a Whiteneſs, be, upon Cooling, held over a 
piece of Paper, ſeveral Fleaks wi en__ fly 


off it; which ſeem to be Vitrify'd Metal, which, 
ner, Uk - we Reigr Maſtcal peak. 
er, like $ of a meat 
perm ern h 
upon this Oc to ſhew how mnc 
Metals may ftrink, I ſhall add, That have found, 
that tho'a piece of fr2», when hot, would not go 
iato a Cavity made in a Metalline Body for that 
purpole; ng an. aunt wee cx yi: 
ie would Garink a8 tO be able to enter it: 
And 20 this, 1 Ihall add two Notable Obſerva- 
thous; vir, Tante carla ogieer bark 


caſt a ramderof Merlin Concer Fn, wa 
tho? he took care to keep them from 
pog'd to the Air, whilſt coo \ and the) they 
were of a conſiderable > and much har- 
der than fron; yet bom: were leafirely 
no reng) wa they would crack with 

a great Noiſe. ering caſ hoods v, 
bogaeab yoo Arrift, having ty 
Bell-metal, and permitted it to I2 
Hours, u En bes inonans he 
found it conſiderably ſhrunk from the 1 
ment, and crack'd in ſeveral places: And the 
like Accident hath happen't in Byſs - for an 
Arrift aſſur'd me, That having, caſt a Ring of 
Braſe, about a Cylinder of fron, upon cooling, 
it was ſo much ſhrunk, as to krave a Crack quite 

on one Side. 

From which Experiments it ſeems reaſonable 

aw Biden «Body may ce be thei 
,as well by X= 

Cd Ro of. the Fire, as any other external 
—_——— That tho Preter-natural ſtates 

Bodies, which they are brought into by ſome 
Agents, are-to be look'd upon on their 
Previous Diſpoſition, fince tho? the Moiſture 
of the Air will not cauſe a String of an Inſtre- 


ment to crack, eb eats | 
if it's Twin = $o themiſ, fa nn profenly 
in pieces: So = Ghfs be 


hot in one+ Part, and another, tho? cold 
Water dro Sohn) => will crack 
it, yet, it will not. have the ſame Effe@. on the 
Cool part ef the Glaſs, BY 


From 
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: For tho* the Eye can diſcera no Motion 


all amongſt it's Parts, yet the Tovch perceives 
rpm >. hot : And tho? the Lath of a Croſg- 


bow, or a Bow, be look'd upon 
won —_— Reſt, yet the Spring vi, 
of the former, and violeat Separatiox 


pper 
or a Whiteneſs, be, upon 
piece of Paper, ſeveral | Fl 
off it; which ſeem to be Vi 


_ their when expos'd to cool, ly 
aſunder, like the Strings of a Muſical laſtrument 
41n moiſt Weather. 
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caft a number of Metalline Concaves, found, _ 

tho? he took care to keep them from 

por'd to the Air, whilſt cooling, and tho? they 

xe of a conſiderable "1 
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$0d ie | which they 


rr ng Fran 
oh Air mill nt cnt Swing of nn Hſe 
yet if it's Parte rmans prot 
it 
Rein pier $0 | fu Pie Ck 
det he da Bart, ag another, tho? cold 
Water LE Cong? will crack 
& ik y not ave the fans Eee on th 
Loot part of the Glas, 
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ing: For tho* the Eye can diſcera no Motion 
all amongſt it's Parts, yet the Touch perceives 
manifeſtly hot : And tho” the Lath of a Croſs- 
or the —_— a Bow, be look'd upon, 
when bent, as Bodies at Reſt, yet the Springi- 
- nefof the former, and violent Separation of the 
Ends of the Latter, when cut, manifeitly de- 
that they were only in a ſtate of Tex- 
fron: To which might be added ſeveral Inſtances, 
taken as well from Narxve as At. 
of me nr __ | __ obſerv'd , That 
amongſt Glaſſes, w to all appearance were 
well bak'd, ſeveral Months after they wert made, 
ſome of them flew-in pieces of their own acco1 ; 
which they ſcarce ever fail to do, if they be tc 1 
from the Fire, and fuffer'd to cool ſuddenly. The 
liketo which I have obſerv'd,ia a Metalline Glaſs 
of my own Preparation, which would ſhrink © 
much when remor'd from the Fire, as, it (ud- 
denly cool'd, tofly in pieces. 


And if a piece of Copper heated to-a Redneſs, 
or a Whiteneſs, be, upon Cooling, held over a 
piece of Paper, ſeveral Fleaks will preſently fly 
off Re ſeem to be Vicrify'd which, 


| ſhriakiag, when 'd to cool, fly 
afunder, like the Strings of a Adſical lnſtrument 


in moiſt Weather. 

And npon this C to ſhew how mnch 
Metals way forink, I add, That have found, 
that tho' a piece yy ay rat 
iato « Gavity made in a Metalline for that 
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caſt a number of Metalline Concaves, found, that 

tho' he took care to keep them from being ex- 

pog'd to the Air, whilſt cooling, and. tho? they 

were of a conſiderable and much har- 

der than fron; yet when they were leaforel 

cooPd to a certain d they would crack wi 
The 


IS owos OA OTTER ®, 
tan Expert Ars m A 1 
Bell-metal, and og Suk mae 


upon the Area of an Fox Inftrument, he 
found it conſiderably ſhrunk from the Inſtru- 
ment, and crack'd in ſeveral places: And the 
like Accident hath happen'd in Byſs - for an 
Ariift aſſar*d me, That having, caſt a Ring of 
Brafe, about a Cylinder of fron, —— 
it was fo much ſhrunk, as to trave a Crack quite 
on one Side. 
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og eng _ the reſt of the Experiment 
is Capter, it is appareat, that the 
Parts of Soli 1b ab jay ev 


as of Ti mor bon2 To confirm whi 
I ſhall & % That an kh Avtift ſhew'd 
me a Lump of Matter, conſiſting of a great many 
Agar: lodg'd in a Cement much harder than or- 

dinary Stones z which Agazs, he affirm'd would 
if whea taken out of the Cement, en- 
deavour to expand themſelves ſo powerfully as 
to fly ia pieces, in a little time after, 


Prop. VIM. VIII. The Reaſots why Languid Local Motion, 
and it's Effetts, are ſo much overloolfd, is, be- 
canſe we are too apt to take notice only of the 
Vitble Impreſſions of one _ ag ainit ano* 
without obſerving the [nteſtin Motions of Mi- 

,nute Parts, 


- To prove this Propoſition, I ſhall offer the fol- 
lowing Py oe : And Firſt, Having turn'd 
a Key in a Breſsſtop Cock,a conſiderable time, rill 
the Metal, by frequent Attritions, became hot 
1 obſery'd it at the laſt ſo to ſwell, as to ſtick faſt 
like a Wedge, ſo-that it could not be mov'd, till 
the Metal was again cool : And an Experienc'd 
Workmas hath inform'd me, that in making ſuch 
Inſtruments, before the Key could rightly be ad- 
apted to the Cavity it was to fit, he was forc'd 
to cool it ſeveral times in Water, to take down 
- the Expanſion effected by the Heat. 


To this Experiment, it may be added, That the 
Parts of a Drinking-Glaſ, will be put into Mo- 
| Lion, 
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tioa, by drawing One's Finger round the Brim; 
and that fo violent, as to toſs ſeveral Drops of 
the Water contain'd in it, a conſiderable height 
iato the Air ; and a Drinking-Glafs Artificially 
cutby a ſpiral Line, being CER and 
ſhaken, will have its Parts ſo manifeſtly vibrated ' 
nr Forge mp way of an Inch 
in Length, without any evident injury to the 
Glas. And it thath obſerv'd, by one 
who made uſe of harden'd Sree! Inſtruments 
to ttrn For, and ſhake off the Protuberances of 
that Metal; that in a little time it would acquire 
ſuch a Heat and fo loſe it's Temper, as to 
blue or yellowiſh, if it was not timely dipt in a 
convenient Liquor, to keep it cool. To this 
| ſhall add, having two or three times 
bent a Bar of Tix in my Hands, backwards and 
forwards, I found, upon the Breaking of it, that 
the internal parts had acquir'd a conſiderable de- 
gree of Heat. 

From which Experiment it appears, that Attri- 
tion of Parts, wi a manifeſt Percuſſion , is 
able to cauſe a ſenſible Heat; and that not only 
hard, but oft Bodies, may do fo too, 1 ſhall add 
the following Experiments, to evince, which is 
that an Ares# having only rubb'd Optick-Glaſſes 
et = 

me, that acquir'd ſuch a degree 

of Heat, as ſometimes w crath ;"ohio? am 
not unapt to think, that ſuch an Effe& might 
@ well be attributed to a peculiar Motion of the 
Parts of Glaſs, which were too violent ; ſince 
from the aforemention'd Vibration of the Parts 
of a Drinking-Glafs, it appears, That they may 
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thet,by a-very eaſy Friction, 
ea Tremulous Motion, 


ering —_ 

e were put 
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I ſhall add, That ha 
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uy will emit Sulphu- 
IL Cloth, but Dis 


Na len 


may contribute to the 


And 90. ther, law: 
F Y briak. the Motions of the 


Bodies argand 
cammunicate Motion to one —=— ge ce 
; 


LE TT SEPT 


—— Y*' we & oh yl 


Chap-XVI. of Languid Motion. 


SEEBSEFSESE EY 


i I 


but conſider, how the Tremulous Motion of a 
Bel is continu'd ſucceſſively round it; and how,all 
that time, it communicates that Motion to the Air 
about it ; for that the Parts of it are ſo ſucceſlive- 
ly kept in Motion, appears from that Trembling 
Motion,which may be perceiv'd by one's Finger : 
And it is further confirm'd, becauſe a Solution of 
the Continuity much deadens,and cauſes theSound 
to be much ſhorter: And that the Air receives its 
Undulating Motion from'thelmpreſs of the Bel all 
that time, appears, if One's Finger, or ſome other 
Body be apply'd to it, which ſtops that Tremulous 
Motion. And that the Motions in the Parts of the 
Belare very brisk,is evinc'd from what is general- 
ly affirm'd, viz. That if a String be ty'd about a 
Bel," ſo as to check the Tremulous Motion upon 
the ſtriking of the Clapper,it would break, ſome 
Parts being more agitated than others; ſo that the 
Diſproportionate Motion compar'd with the Mo- 
tion of the other Parts ſurmounting their Cohe- 
ſion, they muſt conſequently fly aſunder : And, 

As a further Argument, that the Parts of the 
Bell are ſo agitated, I put Filings of Steel, and 
Drops of Water into a Hand-Bell, and obſerved, 
That, upon the Impulſe of a Key, the Water ſhi- 
ver'd, and the Filings had likewiſe ſuch a Motion 
given to their Parts, as enabled them to dance 
up and down. 

But to put an*end to theſe Obſervations, I 
ſhall only tatimate, That from what hath been 

it may a ,what conſiderable Efftets may 

decaus'd by the Unheeded Motions of Invilible 


Parts of Matter, which are wont to be aſcribed 


wother leſs Intelligible Cauſes. 
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CHAP. XVIL 


A Supplement to the former Chapter of the 


Great Effefts of Languid, and Unheeded 
Local Motion. 


Mſtuſtrate what hath been deliver in 
the former Chapter, I ſhall add the fol- 
fowing Obſervations: And Firſt, That the 
Motion of the Air may a& on Bodies duly pre- 
diſpoy'd, at a great Diſtance, appears from what 
the Learned Borel De vi Percuſſionis, Prop. CNT. 
relates, viz. That being at Tawromenixm in Sicily, 
ddont thirty Miles from Mount e/£rna, when it 
firſt broke out, it was obſervable, that the 
Houſes in that Town apparently ſhook, Eſpe- 
cially thoſe which were moſt direQly ſituated 
towards the bm 4, which, as that Author ob- 
ſerves, muſt $ proceed from the Impreſſion 
6f the Air upon the Houſes : for had it been the 
Effe&t of a Tremulous Motion in the Ground, 
allthe Houfes would have ſhook alike, which was 
otherwiſe. 


ove that Motion may be propagated 
throngh different Mediums, belides Fetat hath 
been before deliver'd, I ſhall add, That the Elo- 
quent Fania Strada, De. Bello Belg. Dec. 2. 
lib. 6. vel 7. ſays, That a very Stupendious Wort 
a, Eng by the Prince of Parma, to preveit 
the City of Anwerp from being reliev'd by the 
River Scheld, an Engineer contriv'd to blow it 
up, tho? with Succeſs not a little Tragical, by 2 
Boat fraught with Gun-powder, &c. - it rals' 


ſuch a Commotion, that the Earth ſhook to the 
Diſtance of 36 Engliſh Miles; and the deep Ri- 
Va 
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ver was ſo agitated, as firſt to diſcoyer it's Bot- 
tom, and afterwards to overſiwell the Banks; 
the Caſtle, together with Men, Cannons, &c. be- 
ing violently toſs'd into the Air , together with 
a vaſt war” th of other Accidents horrid and 
dreadful. 

And to illuſtrate further what hath been de- 
liver'd ia the foregoing Chapter, concerning the 
Effetts of Muſick on Bodies duly diſpos'd to be 
work'd on by it; I ſhall add, that an Expe- 
riencd Traveller told me, That in the Eai#Indies 
he ſaw Tame Serpents, which would raiſe them- 
ſelves ere& in the Air, except 3 or 4 Inches of 
their Tails, which they reſted- upon: And he 
added, That upon the Playing of ſome Parrs of 
the Tune, they would be pat into very brisk 
and ſurpriſing Motions, whereas when _ 
Part of it was a-playing, they ſeem'd to be 
a ſleep, and diſſolv'd in Pleaſure. 

Another Inſtance, which ſhews how much the 
Peculiar Textures of Bodies contribute to their 
Effedts, is publiſh'd by the Learned Aarhbofins, 
who relates, That Nicolaus Pertrterns had found 
ont a Note, which, being loud and laſting,would, 
without viſibly touchiag the Veſſel,cauſe a Glaſs- 

to tremble and burſt; but if the Note 
were rais'd either too high, or deprels'd roo low, 
it would have no ſuch EffeQ, 

A further Inſtance of the Efficacy of Languid 
Meion is, That I once obtain'd ſeveral pieces of 
Glaſs, the Textures of which were ſo peculiar, 
that if the- internal Superficies were youu 
ſeratch'd obliquely with a Pin, they would fly in 


riecogd & or 7 times thicker than common 
-glaſſes. | 
P3 To 
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To ſhew how much Morion,ceven in Solid Bo- 
dies, may be promoted by the Strokes of very 
weak Agents, I ſhall here relate, that ſeveral 
Urinals whoſe Parts were of a har Tex- 
ture, being rubb'd with Sand and Water, had 
their Parts put into ſuch a Degree of Motion, 
as, in a little time after, to break without any 
Cauſe to be obſerv'd, except that precedent At- 
trition of Sand. - 

To make it evideat, that the Parts of Solid Bo- 
dies, which ſeem to be at Reſt, may have very 
ns EffeQts, I ſhall add the following.Ob- 

ervations. 

Firſt, ThatT have been inform'd, by a Famons 
Jeweller , That when he ground Rubies or Se 
phrres, or other Precious Stones upon a Mill, 
their Parts would acquire ſuch a degree of Heat, 
as to afford Light like Fire; the Light flowing 
from each being of the ſame Colour with the Gem 


it camefrom: And I amlikewiſe inform'd by ano 
ther,that when they have acquir'd a certain degree 
of Heat,the Edges would gape;and if the Motion 
of the Mill was continu'd, the Gems would fly in 

ieces; but if it was opp'd, the cold Gem would 


whole and entire. To this Obſervarion it will not 
be amiſs toadd, That, I once plac'd a Bottle, to 
which was adapted a Glaſs-ſtopple,ia my Wit- 
dow, and about a twelve Month after, as | was ſit- 
ting inthe Room, the Top of the Stopple flew oft, 
of its own accord,leaving the other Part faſt in the 
Glaſs" but the Parts of Solid Glaſs will not only 
fly in pieces of their own accord, but-I have beet 
inform'd,that ſometimes, in the Eaft-Indies; Die 


ond themſelves, are obſerv'd to burſt aſunder, 


without the Impreſſion ot any Viſible hana. ay 


THE 


WORKS 


Of the HONOURABLE 
7 ROBERT BOYLE, Eq; 
EPITOMIZED. | 


BOOK IE 


CHAP. L 


of the Syſtematical, or Coſmical Qualitics 
of Things. 


ONSIDERING that the Particu- guairic; 
lar Qualities of Bodies, depend on a proceeding 
certain Relation, which they have «ot ns 
one towards another, by which they of ««:ward 

are adapted to A or to be Atted on; I the ra- £75 © 

ther chuſe to call the Qualities conſider'd in this Primery 

Chapter, Syſtematical or Coſinical Qualities ; Atm: 

they not being the Effefts of thoſe primary Af- : 

tedtiogs of Bodies conſfider'd barely as ſuch, vis 
; P 3 Motion, 


Of the Coſmical Book 11, 
Motion, Size and Shape; but of Bodies ſo di- 
verſify'd by thoſe primary Aﬀettions, Ating 
mutually on one another : As Quickfilver is en- 
dew'd with a Power to diſſolve both Silver and 
Gold, and an Aptitude to be difſolv'd in Aguu 
Fortis. $0 that I would not be underſtood to 
mean, by Coſmical Qualities, ſuch as may be at- 
tributed to the mutual Actions and Paſſions of 
Bodies, plac'd in ſome imaginary Spaces beyond 
the World, bnt plac'd in the Univerſe, as now 
Conſtituted, with a vaſt Variety of Bodies about 
them. 

* This I bave already hinted in the foregoing 
Chapters of Forms and Qualities ; and there- . 
fore my deſign in this Chapter, is, to conſider 
what Qualities a Body may Aquire, by the Im- 
preſſions or Influence of Agents whoſe Effects 
are unknown, or not taken notice of. 

And though all theſe Phenomena , which are 
uſually attributed to the Laws of Nature,might 
properly be conſidered, in a Chapter that bears 
this Title ; yet ſince thoſe Agents moſt concern- 
ed in the Effefting of theſe Phenomena are either 
the Stars, the ſabterraneal Parts, or the Xther 
and Atmoſphzre welive in ; I ſhall wave thoſe, 
and only here conſider,what isrequiſite to prove, 
that there are ſuch real Qualities, a9 on 
"yy Agcns and the wget = e 

Owe Notion Nature ; but before I proceed, 1 riefly ins 

Searme# timate, thatour Notion of Coſinical Qualities 
vpn ex three Propoſitions. _ 

: Bodies are altogether inaQtive, 

Propefircent till they are ated on ,, and that others, are put 

| into A chiefly by the Influence of theſe Ca- 


tholick and unheedep! Agents, 
2. That 
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2. That there are ſeveral Bodies, which when 
put into Action, are ſubtle enough to inſinuate 
themſelves into the Pores of other Bodies,which 
they are by the Eſtabliſhed Laws of Nature for- 
ced to act on. 

3. That an Alteration of the Mechanical Tex- 
ture of the Body, is enough to co it, or ren- 
der it unapt to be worked on, by thoſe unhbeeded 
Agents. And theſe three Propoſitions I ſhall en- 
deayour to make out by the following Phenomene 


and Experiments. 


To begin then with the firſt Propoſition, viz. 
That ſome Bodies are altogether inattive , till they 
are attedon ,, and that others are put into Attion, 


chiefly by the Influence of theſe Catholick and Unheed-= 


ed Apents. 


— 


the ph.” 


The firſt Part of this Propoſition, I preſume 


undeniable, if we conſider, That till a I, 
or ſome other Body be ſtruck upon a Wedge, it 
wants the Power or Faculty of cleaving Wood, 
but when forced by the Impulſe of that Body, 
whuch ſtrikes upon it, the Wedge preſently in- 
ſinvates it ſelf ixt the Parts of that Solid, 
and divides them; As alſo, that a Knife is alto- 
gether unable toattract a Needle, till it hath re- 
cavedthat Power from a Loadſtone. « . 
But to proceed to the ſecond Part of the Pro- 
pion, I ſhall, to what I have elſewhere ob- 
ed (viz That the Property of a Burning- 
GlaG,in reſpe& of it's Effects, does not _— 
from the Convex Figure, conſidered as ſuch, but 


the Rays of the Sun caſt into a Point) add the fol- 
| P 4 » lowing 


Of the Coſmical Book 11, 
Motion, Size and Shape; but of Bodies ſo di 
verſify'd by thoſe primary Aﬀections, ARing 
mutually on one another : As Quickfilver is en- 
dew'd with a Power to diſſolve both Silver and 
Gold, and an Aptitude to be difſolv'd in Ag 
fortis. $0 that I would not be underſtood to 
mean, by Coſmical Qualities, ſuch as may be at- 
tributed to the mutual Actions and Paſſions of 
Bodies, plac'd in ſome imaginary Spaces beyond 
the World, bat plac'd in the Univerſe, as now 
Conſtituted, with a vaſt Variety of Bodies about 
them. 

* This I bave already hinted in the foregoing 
Chapters of Forms and Qualities ; and there- 
fore my deſign in this Chapter, 1s, to conlider 
what Qualities a Body may Aquire, by the Im- 
preſſions or Influence of Agents whoſe Effetts 
are unknown, or not taken notice of. 

And though all theſe Phenomena , which are 
uſually attributed to the Laws of Nature, might 
properly be conſidered, in a Chapter that bears 
this Title ; yet ſince thoſe Agents moſt concern- 
ed in the Effefting of theſe Phenomena are either 
the Stars, the ſabterraneal Parts, or the Ather 

| and Atmoſphzre welive in ; I ſhall wave thoſe, 

and only here conſider,what isrequiſite to prove, 

that there are ſuch real Qualities, epractng on 
unheeded Agents, and the Ordinary Courle 

Or Notion Nature ; but before I proceed, 1 briefly ins 

eaves! timate, thatour Notion of Coſinical Qualities 

grvendeden grounded upon theſe three Propoſitions. _ 
cbr three 1, That fome Bodies are altogether inaftive, 
till they are ated on, and that others, are 
' - Joto Action, chiefly by the Influence of thelc Ca* 


tholick and unheedegd Agents, 
| = ve 2, That 
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2. That there are ſeveral Bodies, which when 

tinto Aion, are ſubtle enough to inſinuate 
themſelves into the Pores of other Bodies,which 
they are by the Eſtabliſhed Laws of Nature for- 
ced to aCt on. 

3. That an Alteration of the Mechanical Tex- 
ture of the Body, is enough to diſpoſe it, or ren- 
der it unapt to be worked on, by thoſe unheeded 
Agents. And theſe three Propoſitions I ſhall en- 
deavour to make out by the following Phenomene 
and Experiments. 


To begin then with the firſt Propoſition, viz. 
That ſome Bodies are altogether inattive , till they 
are atted on ;, and that others are put into Attion, P 


chiefly by the Inflence of theſe Catholick and Unheed= "* FF 


ed Apents. 


The firſt Part of this Propoſition, I ume 
undeniable, if we conſider, That tilla Hammer, 
or ſome other Body be ſtruck upon a Wedge, it 
wants the Power or Faculty of cleaving Wood, 
but when forced by the Impulſe of that Body, 
which ſtrikes upon it, the ibaa grroy br 
ſinuates it ſelf ixt the Parts of that Solid, 
and divides them; As alſo, that a Knife is alto- 
gether unable toattrat a Needle, till it hath re- 
ceived that Power from a Loadſtone. » _. 

But to proceed to the ſecond Part of the Pro- 

ition ; I ſhall, to what I have elſewhere ob- 

ed yo —_ the Li 4 of a Burning- 
Glaſs,in of it's oes not proceed 
from the > nk Figure, conſidered as ſuch, but 
the Rays of the Sun caſt into a Point) add the fol- 
| P 4 lowing 
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The ſecond 
Propoſition. 


lowing Inſtances. The fir#t 1s, That a Bar of 1. 
ron, by ſtanding a conſiderable time in a Win. 
dow, in a perpendicular Line, will acquire a 
conſiderable degree of Magnetiſm , by the [n- 
fluence of Inviſible Agents ; and ſeveral Mag. 
netical Qualities which it hadnot before. Second- 
ly, That tho? a flat Piece of Marble, conſidered 
barely as ſuch , hath not a Power to raiſe any 
Body by a bare Conta& ; yet if it be applyed to 
another, whoſe Superficies is adapted to it ; by 
virtue of the Conſtitution and Fabrick of the 
World,and the concurrent Cauſes of Bodies a- 
bout it, it may acquire ſuch a Faculty, the lower 
Stone being boyed up by theWeight andPreſſure 
of the ambient Air ; yet, if theſe two Stones 
were contained in a Vacuum,they would not have 
ſuch a Power to lift up one another. But to,pro- 
ceed to 

The ſecond Propoſition ; which is, That there 
are ſeveral Bodies,which,when put into Aftion, are 
ſubtle enough, to inſinuate themſelves into the Pores of 
other Bogies,which they are, by the Eſtabliſhed Laws 
of Nature, forced to Aft on. And here, hs 
Tome of the Experiments to be related,might 
alſo alledged in favour of that «ther or Mare- 
ria celeſtis, which fome Philoſophers have = 
poſed to be diſperſed throughout the World ; 
yet the Idfvifible Agents , which are hereto be 
mentioned, are only ſuch as the Magnetical Et- 
fluvia of the Earth, and alſo the Air, in reference 
to it's Spring and Weight. 

And firſt, Tho a Bar of Silver, and another 
of Steel, be expoſed to cool,when red hot, with 
their ends dire&tly North and South; yet the 
Fexturesof theſetwo Metals being differec. one 

| om 
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from another, the Pores of the Steel, being ope- 
ned, and the Metal made plyable, it is by the In- 
ſauation of Terreſtrial Effluyia,endued with ſe- 
veral Magnetical Qualities; and particularly, 
when poiſed, to point North and South ; where- 
as Silver acquires no ſuch Properties. And that 
it may be leſs ſtragge, that the Earth ſhould af- 
ford Magnetical Effluvia, which are imagined by 
ſome to be very ſpirituous Ones, I ſhall add,that 
having heated an Oblong Loadſtone, and expo- 
ſed it to the Air to cool, with iCs Ends pointing 
North and South, and ſo deprived it of it's Mag- 
netical Qualities ; I could make either End to 
tend to the Southern or Norghern Pole, as,upon 
Iznition, I ſuffered it to cooFwith one end dire- 
ed either North or Southwards. 

To this it may be added , That if the Air be 
exhauſted in fome meaſure out of a Vial with an 
oblong Neck, and,upon it's Immerſion in-Water, 
ones Finger, which prevented the retroadmiſſion 
of the Air, be preſently taken away ; the Wa- 
ter will contrary to the Tendency of it's own 
Gravity , preſently-fly up in the Bottle , being 
ſqueezed in by the External Preſſureof the Air, 
Jag upon the Surface of the Water , the Spring, 
of the Internal Air, being ſo weakned, as not 
tobe able to oppoſe the force of it; whereas in a 
Vaczo the Water would not be ſo raiſed, having 
no external Agent to boye it up. 


Again, being deſirous to know the Cauſes of The Exper. 
Germination Js from what Cauſes,that PoW-2ardlrien” 
bed with 


erful Intumeſcence of Seeds, when ſown, 


ed, 1 filled ſeveral Veſſels of Glaſs, as well as" 


Earth,with common Beans, fillin «yo lnter- 
vals with Water, and tying the faſt with 
| Strings; 
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Strings ; which being done, when the Beans had 
imbibed Water enough, their Intumeſcence wa; 
ſo Jour , as not only to break ſeveral of the 
' Vellels, but a great many of the Strings which 
hindred the railing of the Corks.But that I mi 
be more exatt in eſtimating the Power of ou 
Expanſive Force , I put a ſufficient Quantity of 
Beans and Water intoa Braſs Cylinder, whoſe 
Diameter was two Inches , and it's Length ſix; 
which being done, and the Orifice of the Cylin- 
der being likewiſe fitted exatly with a Plug, 
Treancher was placed upon it, which was bt 
mas pe a half hundred weight of Lead: 
In which Experiment it was to be obſerved,that 
in two or three da, the Expanſive Force of the 
Beans had raiſed the Plug a conſiderable Height. 
And it may further be noted ia ſuch Tryals, that 
a5 the Diameter of the Cylinder is larger, fo the 
Expanſive Force of the Beans are able to raiſe 
more cotifiderable Weight. | 
How far theſe Experiments may confirm the 
Corpuſcularian Philoſophy, or whether that 
Force may be Mechanically explained by it, I ſhall 
leave the Reader to conſider, and ſhall here only 
obſerve, That the Air, together with the ether, 
may in a great Meaſure concur to the producing 
of ſome of the Phenomena of Nature, which we 
imagin it very little concerned in; far beides 
the which may be aſcribed to the Preſſure 
of the Air, it contributes to the oduciog of 
pe a another Account ; ic ein y to 
be obſeryed , that Fleſh may be preſerved lon- 
ger tou pareening + by deiag ſecluded from 


| Influcace of the Air; and allo, 
that the Light which flows from rotten W 
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and ſome putrefyed Fiſhes, will appear and diſ- 
appear upon the ContaQ or Separation of ambi- 
eat Air. 


But for a further Proof, that the Air may ef- Severe! 


fedt ſeveral things, beſides what it produces by 
virtueof it's weight by the Inſenſible Motions of 5 
it's Parts; I mightadd, that whereas-a Piece of 
Paper being wet with Oyl, hath it's Pores ſo al- 
tered, as to be capable of tranſmitting more ea- 
ſily the Rays of Light; and tkeAir being impelled, 
by the Laws of Nature , preſently a&ts upon it, 
and repreſents a great many Objets, by being 
reflefted from thofe Bodies beyond it, which 
could not appear through it before. 

And if a large Box be fo contrived, as to have 
one end of it open, and a Hole in the other end, 
covered with a Lenticular Glaſs ; if the open end 
bemade up with a fine ſheet of Paper,and a ſmall 
Hole be likewiſe madeupon the Top of the Box; 
by placing ones Eyeto the Lenticular Glaſs, one 
may diſcern upon the Paper the Lively Repre- 
fentations of External Objefts, and their vari- 
ous Motions as well as Shape and Colours , 
which Pheromena could by no means be exhibi- 
ted, wereYot cither ſome Inſenſible Corpuſcles, 
tranſmitted in the Form of Effluvia from thoſe 
Objedts, or ſome other ſubtleParticles of Matter, 
direQed by Local Motion from the Objett to the 
Paper, and from thence to the Eyes. 


rom whence it apperre , that the Eſtabliſhed 7 Fla. 


Laws of the Univ in a great meaſare, CON- 7.5, +: 
tribute to the producing of ſeveral Phenomena, nM 


which ariſe from the Operations of inſenſible and ,37,-. 

| Cayſes : For a further Confirmation of cucing of 

which 1 ſhalladd, That if a Barof Iron be held”! | 
IN na. 


unheeded 
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in a perpendicular Line; ſo that the lower 
of it tonch the Northren Point of a Marnte 
Needle, it will preſently drive it away ; where. 
as, if the Poſition of that Iron Bar be ſo al 
as to touch that Point with the other end, it will, 
by a contrary Faculty, attrat it, except the Io 
Bar hath ſtood a conſiderable time in a P I 
cular Poſture,expoſed to the Air and the 
tical Efluvia of the Earth , or hath lain a conſ- 
derable time, pointing North and South, and f 
hath acquired a more durable Verticity. ' And if 
Hew « Bar it ſhould be asked ; why, by ſuch Poſtures, the 
Sree. Magnetical Qualities of Iron ſhould be ſo much 
nerical Qua- increaſed ? it might probably be anſwered, that 
ures. jt proceeded from hence, viz. Becauſe the Pores 
of the Iron, by lying nearer the Magnetical Eſfiu- 
via of the Earth, have their Pores rendred more 
apt to receive and tranſmit the EMuvia of the 
Needle.; fo that conſequently, that Part of the 
Iron which is moſt by thoſe Steams,mult 
become the ſtronger, and conſequently theNorth 
Point of the Needle ; for which reaſon, it mult 
drive away the North Pointot the Needle, and 
attra&t the South. But if on the contrary, the 0- 
ther end of the Bar be applyed to GE 
a contrary reaſon,it AS Magnetical,it m 
attra& it. But not tv inſiſt u is Explanation 
' of the Magnetical Qualities of a Bar of Iron, I 
ſhall only obſerve, that it is neceſſary in order to 
acquire a durable Magnetical Virtue , that the 
Iron ſhould ſtand long in that Perpendicular Po- 
ſture, which is ſufficieat to prove what I contend 
for, viz. That the Laws of Nature 
are requiſite for the Produdtion of ſeveral Phenes 
mena, Which would not be effeged, were not 
thoſe Laws obſery'd, at 
u 
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But to proceed to the third and laſt Propo- The Third 
ſition, viz. That an Alteration of the Mechamcal 
Texture of a Body is enough to diſpoſe it or render 
It to be work'd on by hee unbeeded Agems. 
This 1s evident from what 1s pradtis'd at Sea, 
it being the uſual Cuſtom for the Sea-men, to 
throw Water upon their - Sails to quicken the 
Motion of their Veſſels, when puriu'd by Pi- 
rates ; for the Threeds of the Sails being ſwel- 
led with Water, and the Pores by that Means 
made leſs, the Wind, not finding ſo free a Paſ- 
fage through them, muſt conſequently have the 
greater Force upon the Sail-C] and fo drive 
the Ship forwards more ſwiftly. Another In- 
ſtance of conſiderable Effets ſucceeding a very 
ſlight Alteration in Texture may be obſerved, 
wheny0n a windy day, a Chamber-Window is 
left open; for the Wind,which before only ſhook 
the Glaſs, will preſently blow the Curtains 
about and other things in the Chambegg , which 
are in a Diſpoſition to be eaſily movedPas Duſt, 
Papers, &c. 

But to proceed to Examples altogether not ſo 
groſs, we may take notice, That though com- 
mon Tartar will neither diſſolve in the Air, 
nor eaſily in Water, yet when Part of it is dri- 
yen away by Calcination, it readily diſſolves 
and runs per Deliquixm in a moiſt Air. To Which 
may be added, that tho* a Loadſtone by being 
heated in the Fire and cool'd again,underwent no 
vikible Change as toShape or Size,nor for as much 
as could be perceiv'd by the Eye, loſt none of 
it's Parts; yet, by an inviſible Change of Tex- 
ture, effected by the Magnetical Effluvia of the 
Earth, it may alter its Verticity according jw 
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the different Poſtures it is petmitted to cool in: 
And the like Change I- have obſerved in Iron, 
whoſe Verticity wasgltered by a Change of Tex- 
_ wrought ſo weak an Agent 4s the 


To theſe we may add ſeveral Inſtances in li- 
quid Bodies; and firſt, That, tho* Honey and 
Water mix'd together in an nndue Proportion, 
reſerve each their diſtin Natores ; yet if four or 
five Parts of Water be added to one Part of 
Honey, by ſome ſubtle Agents or other, they 
are preſently fermented, and unite into one 
common Maſs; and I am affur'd, by a Mer- 
chant who liv'd ſeveral Years in the Ca 
Iſlands, That if a ſhead of Wine cloſe 
ſtop'd be violently roll'd along; the Texture 
of the Liquor would be fo chang'd, that, if it 
were -but about a Month old, one of the Ends 
would be burſt ont, and the Liquor loſt. Ano- 
ther In in which the Texture of the Body 
diſpoſes Tt to be ſo powerfully work'd upon, we 
have in Glaſs, which upon a ſudden Removal 
from the Fire into cold Water, is ſubject to fly 
in Pieces. 

But an Inftance which is more remarkable is, 
That a hot Plate of Copper being permitted to 
cool ppon ſome which were more moderately 
hot m the Fire, and thence remoy'd upon a 
Plate ; ſeveral Pieces like Scales would fly off 
it, when expos'd to the Armoſphere; and 

To conclude this Chapter, [I ſhall add, That 
the Bolonian Stone acquires ſuch an admirable 
Quality by Calcination, that, by being plac'd 
in the Snn-beams for ſome time, it gets ſuch 
Degree of Luminouſneſs, as to retain it a 
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conſiderable time, When remov'd into the 
dark. 


CHAP. IL 
Of Coſmical Suſpicions. 


E World about us being ſtock'd with 

ſuch a Variety of Objetts, and other 

things, too ſmall or ſubtle to be diſcern'd; it 

may not be unuſeful, upon ſome Accounts, to 

IP Conjeftures, where the Subje&t con- 
e'd admits of no clearer Diſcoveries. 


And Firſt, it is not without Reaſon I ſuſpeRt, Suſpicion 
that, beſides thoſe uniform Parts of Matter, of '%* 5r#. 


which the ether, by ſome Philoſophers , is 
thought to conſiſt, there are alſo ſeveral other 
Parts of Matter, which are differeatly diſpos'd 
towork upon Bodies, according to the various 
Textures of thoſe Bodies they chance to work 
upon; or according to .the different Agents 
they chance to work concurrently with: And this 
—_— is not improbable, ſince the inquiſitive 
Gilbert hath not only diſcover'd the Magnetical 
Qualities of the Earth to be diffug'd on every 
kde, but alſo it is commonly known that upon 
the HuntIng of a Deer, ſeveral ſubtle Efuvia 
are left behind in the Air ; which we ſhovld paſs 
by unobſery*d, were there not ſuch Creatures as 
Blood-hounds, endow'd with Organs fitted to 
receive thoſe ſubtle Steams. 


And it is. not a little ſtrange, that ſeveral A Second, 


Pcrſons ſhould have ſuch peculiar Temperaments, 
as 
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as to be able to diſcover Peſtilential Steams in 
the Air, for a conſiderable time before they ate 
diſpos'd to affet other Men; and that thoſe / 
Conſtitutions ſhould be ſo diſpos'd to be work' 
npon by Eſfluvia, by others not in the leaf 
diſcern'd. And that there are ſuch Bodies, s 
well as unheeded Effluvia, may be evincd by 
ſeveral Inſtances ; as one which was remarkable 
in the Year 1665, in which, a certain Man, 
three Months before the beginning of the 
Plague, was taken with a Swelling in his Groin; 
which he had likewiſe as a Forerunner to feve- 
ral other Plagues. And Fabritius Hildanurre- 
lates a Story no leſs remarkable of himſelf; 
who, when, in his Youth, he had had the P 
could never paſs any Houſe infeted with it 
without a ſenh<ble Pain in that Part. To which 
may be added, a third Inſtance from that Curi-' 
ous DR who obſerv'd the various Phene- 
mena of Diſtempers at the Siege of Breda, and 
fays, Annotandum hic merits Nature Facultaten 
ad Peftis Preſervationem JMomenti efſe maxim: 
Obſervavi in meipſo contaminatos inviſente ſtatim 
mmguing olere vel axillas;, afficiebatur aliquands 
Caput, nottu inde Sudor, & ſeceſſus tres quatuorve; 
boc & alits accidit, qui fideliter mibi retlerum. 
depend on, becauſe deliver by Mea of Jul: 

On, e deliver” Men 0 . 

mentand Credit. rg 
Another _ which I am about to r& 
late, is, That the Laws of Nature, which cot- 
tribute to the ing of ſeveral Phenomens, 
are not only of larger t than what we are 
us'd to imagin ; but likewiſe concur to the Pro- 
duQion of a greater Variety of Effe&s: For not 
. to 
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twſpend much time in obſerving, That ſeyeral 
uſtrious Aſtrologers aad Geographers, have, 
inſtead of Phyſical, given us Mathematical Hy- 
potheſes ; having taken pains to. deferibe the 
Situations and Motions of the fixed Stars and 
Planets; and likewiſe, that they haye' been 
laduſtrious 'in diſcovering , the four little' Pla- 
vets, which move about Fapzrer 3- as. Alf the 
little Moon, which rugs about Szrzare, as: well 
&s ſeveral Phenomena relating to Comets, with- 
out conkidering the Fraine and Coaltitution of 
Bodies, which compoſe our Globe, I con- 
ceive it not {mpoſſible to make it out, That 
| <a a Commerce betwixt: theme and our 
; as well as. ſeveral Laws or Cnſtoms of 
rs ig opr own Globe not taken notice 

I 


by and Mathematical Writers. 
: am, not-without -induc'd to The fiurk 
That this Globe of onrs und | 
conſiderable n 58 


Changes, not only i 
Countries, bat the latennal Parts of ie; That 
is calfd the Mariners Compaſs, having 
ia ſeveral P qbſery'd to vary conſt 
in its Dectenkon from the true North 
Polezasforlnſtance,about Londen intheYear 1580 
it declin'd eleven Degrees; in 161 2 about fix ; 
ud inthe Year 1633 about four Degrees. And 
| keve-my ſelf,- at one time, obſerv'd little or 
Dacienon, Whereas at another I obſerv'd 
decline near half 4 Degree. And 1am in- 
'by one who often obſerv'd &y deygouey 
the Compeſs at the Cape of that, 
a he was a- young = 4, pres it to 
two rees Weſtward; whereas of 
me, he found the Variation to be fix Degrees 
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and about forty eight Minutes; fo that, by his 
Obſervation, it had vary'd little leſs than five 

in the times he hath fay!'d paſt that 
Place. Frotn whence we may have Reaſon ty 
think, That there are certain Agents very pow. 
erful, tho' not to be taken notice of, which may 
work ſeveral, and very conſiderable Change, 
even in the Terreſtrial Globe it ſelf; which 
whether regulated by any certain Laws of Na 
ture, we know not. : 

And beſides theſe, there are ſeveral other 
unheeded Phenomena, which we have troubled 
our ſelves very little to conſider about ; as the 
different Weight of our Atmoſphere, and the 
Cauſes of that Difference; we having only no- 
ted that they from ſome ſubterranal 
Effluviums mix'd with the Air ; but what other 
Effects thoſe Effluviums may have upon other 
Bodies hath been ſcarce diſcover'd. 

And it is not a little ſtrange, what Monſear 


#"i- de Rochfort relates, concerning thoſe Hurricane 


obſerr'd in the Americer Iſlands; for, whereas, 
for a long time, they were obferv'd to comebut 
once - even Years; yet in a ſhort _ 
grew ſo frequent, as to return two or 

times in the ſame Year. And I have beenit- 
form'd by an Ingenions Gentleman, that, having 
liv'd in New England, he obſerv'd a conſiders 
ble Alteration in the Temper of that Climate; 
it being much leſs cold and more temperate 
than formerly. And Mr. W. Weed, in his Prof 


£2 of New England, takes notice of no incot- 
i 


derable Alteration ; who ſays, That ſince the 
Ergliſh Inhabitants ſettl'd there, the Shown 
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of Rain are much njore moderate, though more 


frequent. | X 

And the Learned Magnenas obſerves, in his 
Tra de Manna, That about three hundred 
Years ago there was no Manna to be found in 
Cenrria;, and it is not above two Ages ſince 
Manta hath been found in Calabria, - a Country 
ſo famous for it, And the Ingenious French 
Writer in his Hiſtory des Jes Antilles Lib. 4. 


in Obſer: 


vation con 


ok 


Cap. 6. ſays, That if the Juice of a Fruit call& 


Acajon, falls upon a Cloth, it preſently ſtains 

itred, which continues till the Tree bears Flow- 

ers again; which Phenomenon will be the more 

tour __ it may be doubted, whether 

it x. j m the Temper of the Air or 
of Time. 


-Bat beſides theſe Phenomena; when I obſerve Anorker 


the exa& time, that the ebbing and flowing of 
the Sea keeps; and how exactly coincident with 
the New and Full Moon Spring-Tides happen ; 
a alſo what vaſt Spring-Tides are abr <tr 

obſery'd every Equinox ; together ,with thoſe 
rarious Phenomena, which may. be obſerv'd in 
Sa-Water, which, in ſome Places and upon 
the, blowing of fome Winds, appears to be 
| whereas other Parts are, at the ſame 
ume, neither luminous, nor in the leaſt affe- 
ad, fo as to become laminous by thoſe Winds 
# any other time; I am very apt to believe; 
theſe Phenomena proceeded from ſome 
ical Law of Nature ; or that the Plane- 
tary Vortex was not a little concern'd in pros 


during theſe Eficets. 
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Amther -  AndI am not unapt to believe, butthatall 
thoſe Diſtempers , which are cither Endemicor 
r_ _ proceed from a certain Influence, 
which thoſe Globes which move about ns, may 
have , together with ſome Terreftrial Effluvis, 
which are different in ſeveral Countries 
a eyrnd PIN An —_— by 
the Phenomena, which every particular Region 
affords ; I ſhall only add two Suſpicions more 
which may be further Inſtances of the Eſtabliſhed 
Laws and Cuſtoms of Natare. 
-qvery es. And firſt, itisa Queſtion, whether thoſe Ph- 
Grab —_—— move about our Globe, keep fach 
—_— t Bounds in their Motion, and move in 
fing to che ſuch Lines as Aſtrologers teach they do. And 
wo if we conſider the-vaſt variety of Bodies, contal- 
ned in and about our Globe, it can ſcarce be mna- 
gined , that Natore ſhould always keep to one 
conſtant and regular way of AQting , but that 
in ſeveral Particulars , ſhe muſt deviate and op6 
rate variouſly; for not to mention, that Aſtrs- 
nomers have obſerved,even Natural Days tow 
Ty in Length 3 aud have diſputed much concert 
ing the Anvomalic aſſigned to the Motion of the 
Sun's Apogeum ;, The - Sun it ſelf hath' been 
fometimes obſerved, to be even obſcured by ® 
pacous Matter, as in Ceſar time, and at thebe- 
ginning of Avuftns his Government ; when the 
Sun was for near a whole Year obſcured. Tv 
which we may ſubjoyn the Number, Duration, 
and Vaſtneſs as well as Motion of ſome Ov- 
mers, . A 
And I am informed, that in the Northern He 
—_ that part of the Galaxy, which B 
not to be diſcerned” by us , there arc Flack 


SER GR TT BAT ETIT PF aac TT 2 S © 7 


— 3 «= TT 


RR © & RVBEN—_.cT 42 RT 5 


Chap. II. Of Cofmicat Suſpicions. 


_— 


255 


black,and near the Northern Pole, white Clouds, 
which move my with the LEES twenty 
fonr hours; and theſe may be diſcerned b 

thoſe that ſail 18 ces South Latitnde ; but I 
ſhall not inſiſt upon theſe as Arguments , ſince 1 
ſaſpe&t thoſe black Clouds to be nothing but the 
AzureSky appearing through the Galaxy, and 


thoſe white ones, to be only Conſtellations, like 


thoſe of the Galaxy or the Belt of Orion. 


— 


| But having hinted, that Nature may not al- Naturemey 


nos always 


ways be exaCtly regular in the Motion of Planets, jY "2* 
Ge: 1 ſhall here intimate, that ſometimes we may © ay 


think, thoſe, Motions which are Periodical and 
retornat fet times, irregular ; becauſe we live 
not long enough to obſerve the frequent Returns 
of ſuch Ae ;1 weuſually eſteem Prodigies 
ia Nature; for 'it would as much be thought 
ſtrange, to ſee Trees bloſſom, and Fruit in the 
Summer , to a Man that lived but oge Year, as 
ſeveral other Phenomena are ſtrange to us, who 
have not lived tong enough to have obſerved 
ſach Phenomena in their Periodical Turns before: 


$ before the different Appearances of Saturn 


had often been obſerved, they were thought Prce 


© Butitis moſt remarkable, that ſeveral Stars 


are Periodically appeared and di red ſe- 
radically app Place, as hath been ob- 


Ton e Girdle of Andromeds , and about - 
Swans , and another amongſt the fixed 


act ooebye Rin Pda 
| not on rm what 
lavebeen faying of the Periodical Appearan- 
of ſome P 2x4; but invalidate the Phi- 
Syſtems of fome, who allow of no 

Q 3 Partices 
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Vortices es beyond the concave Surfaces of the Fi Fir, 
mament : But if rather than toallow of FYerticy 
beyond the Surface of the Firmament, we = 
imagin the Stars,which appear and diſappear 
haven and light Hemiſpheres, which Pers 
dically turn towards our Globe ; it will til > 
an Argument to queſtion the Uniformity of the 
Motions of ſome of the Globes of the Univerſe; 


\ © ſinceat ſo vaſt a Diſtance, ſuch conſiderable Al 


bo; "Fhe Air 


terations are obſervable. 

_ But toconclude this Chapter; It may bea que- 
ſtion, whether ſuch prodigious Changes asare 
ſometimus obſerved, may not by being frequent 
ly repeated,become a Cuſtom, and havea Right 
to be reckoned amongſt the Laws of Nature. 
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CHAP. IIL. 


Of the Temperature of Subterranea! Reyi- 
ons as to Heat and Cold. 


Or ſome Reaſons, having been unable toex- 
amin into the Temper 'of the Air in ſubter- 
raneal Regions my ſelf, I ſhall rather give ſud 
an Account of it, as 1 have received from ſ& 
yeral Perſons, 
4, T ſhall relate a.Story of the Tea 
PO f. the Ajr obſerved by.a Chynif,h 


c3-»t ap 5 poly rug into # . Which was 


ty hea That 20! do a Grove, at the 
Npetved the Air 
bly Le, byt prefcatl after for a quarter cn 
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Fir hour in his deſcent, he felt it conſiderably cold ; 
ew which cold _ being paſſed , he began to 
ud ve it ſenſibly warmer , and the lower he 
roy | nr the hotter it grew ; 'fo that,in the low- A 
ri0- & Veins, it was hotter than the Air above 
| be ground is uſually in Summer : And this Relation 
was confirmed by a like Obſervation made by a 
Phyſitian, who told me,that in a Mine, whoſe de- 
{erat did not much exceed an hundred Fathom , 
thecold Region was extended near to the bot- 
win of it. And this Relation is agreeable with 
what Morines affirms, viz. That the Cold Regi- 
_ _ arian Mine, which he viſited, was 
8 Fathom, -after which the Heat ſenſi- 
bly roman the lower he deſcended; and the 
fame Author affirms, that beſides the different 
Tempers of thoſe Regions, there is likewiſe ob- 
ſerved, a different Degree of Heat, ja the hot 


=>, Doane, re tothe different Seaſons of 
the Koa viz. Winter and Summer. 


things premiſed in General, I ſhall now 74 7.my-- 

peed to rays the Particular Regions of 7ture of 
Earth in the four following Propoſitions. Cee 

mſec 's 


T3 FEE 


1 


oe. 


| PROPOSITION I. . I 

The: Bounds as woll a Temperature 's nw 

ferent. - Tie Ran of bo 

Propoſition are ace the 

ec ant pancc to oper in the 

Suniner than tho Winter ; but alſo, becauſe the ; 

or ; of - ſeveral' Parts of the 

Harth' may diſpoſy the Soil to Heat or Cold- 
Q 4 But 
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”  : But ta proceed, it is remarkable, that the np. 
| Regia is much more temperate,becauſe 
the violent Impreſſions of Sun Beams, and 
rugged Winds, are kept off by the ſides of thok 
oy ns Ro er es, 
IS MUCH W thoſe 
_—_ z fince, by ſuch like means, the Heat of the 
un may be. ſo broken, as to preſerve Ice from 
thawing all Summer;and not only ſo,but if thok 
ſubterrancalCavirties be ſufficiently guarded with 
Cover of Brick, well clayed over ; and *, i 

that means, preſerved from any Intercourſe wi 
the External Air, it may be preſerved without 
EEC HRP iN the Ground, as is obſerved in 
the Part. of France io. that, though the 
Coldnels of Subterraneal Cayities may condues, 
et 1t 15 not altogether requiſite to preſerve le 


m a T haw, 


But the ſulterraneal Regions are notonly pre- 


ſerved from exceſſive Heat, by preventing the 

but may- be conſid ornna mae in ſuch _—_ 
mrs ng 4 radly ec tothe Arr: 

my ſelf have obſerved in an Iron Mine not above 

twelve fpotdeep.. 4) | 

_ And as it is tobe obſerved, that this cold Re- 

e Aix is. not apt to be influenced: by 

the - { neither is tht 


xd -to warm itio/ifs 


Put 


— — 


— EE f —_— 
* But further, har Winters Co is mach morg = | 

diſpoſed to influence the fu nds rol 

the Earth than the hot one w 


| 00 27cm woiebagy. — be farther 
confirmed bſerving , that + Water in 


"it's Fluidity , and on the 
ict, in thoſe Parts which are moſt 
tothe Air, and ſubje& to the Infln- 
eacvof External Cold : And is is obſerved, not 
lasd , but alſo in Rxſſia, that if Wine 
pe far be kept in a Cellar well roofed over,and 
ahout twelve foot deep , it may be 
from ;/ notwith is the of 
external where it isto be obſerved, that 
ama Celdy who Vaults, does not ofily de- 
> nonnange'Þ _ RO Lies but atfo 
on the Steams of thoſe fermenting Liquors,toge» 
ther with ſome fudterraneal Steams , which are 
gathered there , and hindred from flying away. 


PROPOSITION n. prop. I 


at to * proceed to the Second P 
ed in the two following 
Members; -As firſt, That the Temper of the Second Member the - 
Een it rherchi 4 fit. 
lorry This is confirmed by 


wether toni edh a bot onondthnndet. 


from the In- #5*% 
Pala 4 "bocaulh jv Iyes remoter bottr! the 90" 


” - 
, . - . 3» ” . , 
P oy \Y «s, - - a "I"; y- __ Y 
> nee EE” Is ni L 
re 
= 
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_36a Of the'Temperature I 
— of External , as well as Subterraneal 
Heat. 


- But here it is to be noted, That though I ay, 
the middle Region is coldeſt, yet I would ogly 
be underſtood to mean a comparative Coldnefs; 
for 1 by no means think that Regioggto be polleſ. 
ſed with the moſt intenſe Degrees of Coldnef, 
ſiace neither Ice or Snow have been ever obſer. 
ved to be found ia it : And though it be compara- 
tively colder than thoſe Regions about it; yet, 
that it is not the coldeſt may be hence argued, be- 
cauſe it is obſerved in the Summer, that: the Ex- 
halations which ſteam from the middle Region 
are ſenſibly warm at the  Orifice of the Grove; 
which they could not be, were the middle Re- 
ga0n, Marough which |. they paſſed extreamly 


The ſecond But to paſs, to the ſecond Member of this ſe- 

ns cond Propoſition ; It is obſerved, That in ſevrd 

Propalition. Places, which may be referred to this middle Regian, 
the Temperature. of: the Air is different at the ſame 
Seaſons of the Tear. Which is evident both 


' it, which may alter the 
for thereas not always that Re» 
which is ia our Thoughts 
Marchaſites and Minerals are 
diſperſed 
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diſperſed —_ —_ ply as the lower 
Regions of the z and may,by impregnat 
thoſe Fluids which run through the —_ 
different Refrigerating Efluvia to affe& various 
Parts of the ſame Region; as if, in one Place, it 
be impregnated with Nitre, and in another with 
Marchaſitical Earth ; the Coldneſs of the former 
muſt render that Part of the Region' the colder 
of the two. Beſides,theTemper of them maydiffer 
upon the account of the Soul it ſelf, which varies 
according td the ſeveral O_ of it's Maturi- 
ty; fo that for theſe Reaſons, the Temper of 
Effuvia may be different in the ſame Place at one 
time from what they are at another in the fame 
Place ; not to mention thoſe Differences which it 
may undergo by ſeveral other Accidents, and 
the Subterraneal Efluvif,, whichaſcend more or 
leſs from the lower Regions. 

And before 1 leave this Propoſition, it may be 
neceſſary to advertiſe, That the different De- 
Heat or Cold, in the ſeveral Regions of 
Earth, are not eaſily diſcover'd by thoſe 


| Thermoſcopes, Which are uſually made uſe of, to 
ſt 6+ Diff 


of Air, which preſlt the may df 
Air, whi es upon the Liquor may dit- 
init's according to the Length of it; 


lower it 

\But to paſs to the T hird Region compriz'd in Prog. Ill 
the following ion, vit. That the Ter 
of the Third Region is warm, which Warmth va- 
Yes 5n ſeveral places. That it is Warm, and that 
that Heat varies in ſeveral places, I think is ſuffi- 
ciently atteſted; by the ſeveral Perſons that have 
gone down into thoſe Mines ; but as _ 
oe” | Cauley 


it being longer, .and conſequently heavier, the 


of it, a not fo eaſily diſcovery: 
roared; little inclin'd to ſuſpe®t, That cow 
ECD thoſe Cavities in which 
| they wt he = le cn Bn 
Metal ork in,may in ſome mes 
In fo i. 
o Sue paſs by this Soſpicion, 1 ſhall rather 
ey mas, Th I conceive the Earth to he 
of Subterrancal Fires ; and 

that ng os Caorifick Qualities, being _ 

up through Por and Veins in the Farth, cauſe 
= Senkble Heat to be diffas'd through the whole, 
Aly from cheſs Dame aig. appears Mai» 
ps, which are often 0b- 


' But ofe thing { muſt intimate here, which 1, 


That tho” I am-indnc'd art ppp for ſome Rez- 

he Argument valid ; yet, lam not without 
that ibewichtanding the Aptnek 
Exhillations tave to take Flame; 
ma 
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' Bat that which inclines me to be of the Opinion 
now mention'd.jis, That not only Morinx.,but 
others have obſerv'd, the Exhalations of 
Mines conſiderably hot in Sumonrey time. And the 
d Avricola bath oferv'd, That the Mi- 
eral Steaws which pervade the Earth, are ſo x 
powerful, as not to permit a Hore-froft to lie 
G_ts the Ground which they lie under ; and the 
th been obſerv'd upon Coal- Mines: And 
| remember,that an Acquaintance of mine ſhew'd 
me « piece of Land, which by ed canto = 
penetrated with warm Effvis, that Snow wan 
not lie vpon it above two Days, were the Wea- 
i Femvne Obſt which hath been confirm'd 
t Obſervations; except where Layers 
or fome other $ © Gr obftru&- 
dhe age of thoſe Mineral Steams. To 
ich may be added, That the Steams near 
Gald-Mines are ſo copious in Hwngary, as tO 
tire the Leave of the res Goder Cnlour. 
But notwithſtaning theſe Inſtances, I ama 
doubt, that there are Parts of the Re- 
which by reaſan of their Remoteneſs from 
h Subterraneal Fires, have not that Heat. But 
lince theſe things are but uncertainly Rr: at, 
none having {© great Crnn 
Charges to dig deep enough without proſpet we 
I ſhall rather proceed to confider, That, Face 
befides the foremention'd Cauſes,there ig} in fome =Y 
Mines ſuch a degree of Heat, as cangot , be ac- jowe Ma 
counted for wiebout another Cauſe; the Inca-"* 
lefcence Þein being ÞÞ grea great, as not to be roduc'd 
without the Concourſe of ſame 'other Mineral- 
Steams, or hs Water to work upan, and promote 


the mutual AAlons and Operations of mr 
tile 
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nileaod Aftire of thoſe Mines And tha 
Gs promncy i the 

| of the Earth, I have « ewhere obſery'd: 
And further wy 


, That Immatwe Mhherals, ſuch « 
Marchsſites, whole Parts are impregnated with 
Vitriol and Sulphareoxs Parts, may, by reaſon df 
their, Aptnels to be diſſoly'd,be able to cauſe ſuch 
Effetts, we may be induc'd to believe, becauſe 
Vitriol not only been found in ſeveral Mines 
ig ay; but likewiſe ſuch Strong and Cor- 
rolive ans, as were very offenſive to Reſpi- 
ration, and in a little time fatal to thoſe that vea- 
tur'd to work in them. And there is one thing 
further Remarkable; That ſeveral pieces of /- 
ages were found in the Bottom of ſome 
of thoſe Mines, of a ſoft Conſiſtence, preſently, 

'when brought up and expos'd to the open Air, 
grew hard, retaining: ſeveral Golden Streaks 
an It. 


But there is one thing here to be noted, which 
is, "dew Jy" Groves which are very deep, the Ait 
is o for Reſpiration, as to want a frequent 
Ventilation ; mw oxy wage 
an Air-Sbeft, as they term it, ſome Paces off the | 
—_ _ Air paſſing from the Grow 

, DY & Channel, or Yentidutt, (W 
Aprcolalk v. and vi. dere Metallica, calls Can 

might Keep the Internal Air in ſuch a Tew- 
per,as to.make it fit to breathe in; tho” the Mines 
were 2 Yards deep. 
; And. Apts, in his Book de re Meralbcs, 
g Ves the followiag Account of the 
( of the Air in theſe Cumicati, or Air-Shafts, 
in theſe Words: Aer autem exterior ſe ſas ſport 
fundit in Cava Terre, atque cum per 64 penerrars 


$ poxeſt, » 
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as evolat fora. Sed diverſa Ratione hoc 

wm Firms Pefſtivis _ inn altio- 
rem putentn influit Cumculum vel Foſſam laten- 
tem wa woteflnour effizit ſimiliter iiſdem 
tiebus in altiorem Ciuniculum mnfunditur, ac imterje- 
fe putes defluat in bumiliorem Cuniculum atque ex 
tw emanat. Autunmnali & Hyberno Tempere comra 
in Caniculum vel Puteum humiliorem imtrat & ex 
altiors exit : Verum ea fluxionum Aeris Mut atio in 
temperatis Regionibus fit in initio Veris, ac in fare 
Autumn ;, in frigidss autem, un fine Veris, & an 
initio Antxrnns : 1 o which he adds, Sed Aer utro- 
que tempore antequam cxrſum ſum illum conſuetum 
conſtanter teneat, plerumque quatuordecem dierum 
ſpatio crebras habet mit ationes, modo in altiorem Pu- 
texm vel Crmculum tn fluens, modo in humiliorem. 
And theſe things may give us ſome Reaſon 

to believe, That there are in the Earth ſeve- 

ral Periodical Changes in the Temperature of 
thoſe Regions, which deſerve our Conſideration. 
But having ſeveral times enquired about theſe 
things, I am inform'd that the Air generally goes 

in the ſame way, both Winter and Summer, en- 

ing the Air-Shaft, and coming out of the Per- 
cular Grove. , | 
- But to conclude this Chapter : From what hath 
been ſaid, it may appear, That tho” in ſome A 
ines, the Earth ſeems to be diſtinguiſh'd into 

three Rgions, yet gaerally the Temperature of 

the whole is various and uncertain : And much 

more uncertain is it, what is the Conſtitution of 

the Central Parts of it; and whether that be 

divided into Diſtin& Repgions,or what is the State 

and Texture as well as Conſiſtency of its Parts, 
we mult be content to be ignorant of; ſince one - 
yh k 
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in but a ſmall Part of its 


i. 


CHAP. IV. 


Of the Temperarute of the Submarine 
i ve Dyrarnnd Ah : * 


, [ 'HE following Chapter relating to the 
are 


and Cold. 


Temper of ne Regions, 1 would be 


% 
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FEE, but . the ; amprentgge 


Region 3 which may Hot only.be. vary 
the Influence of the Sw, but alſo, bike Je 
at Narre of te So] about th Shore, bin 
gr, Marchaſirical; as alſo by the 
| _— the Wy iers which may contribute 
the W. of it, the Rays of the Swe be- 
lngrefratted by the Subjacent Sands. - To which 
Canſes may be 7 added the COINS of, Subter- 
of Fire:., An Obſervation favouring which, 
hath been. made by Monſiexr de Ports, in his 
V wr, Dip ine Pcs the to which he 
( 12 one t was very 
AS W mhich lo in the 
"ho hers _ bl enſible Alteration in 
that this continu'd for three Days, 
on the 2rd onyx oy it was 


2lcG violeat 
"Ang oh the uy is ſenſi 
conſonant to Buoy but-alf 


ſed at Sea, vic ; 
into the Sea 7 Ps: which, Bot being 
ered | in the Water, will acquirea conſidera 
7,4 of Coldnefs.. And Lant alſo igforn'd 
ymg bſerving Traveller, that having let down, 
todFarhom of Line,nith abqut zo pougd of 
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Gny Relarions a dbour the Bottom,Cc.. 


CHAP. 'V. 
- Relations. about the Bottom of rhe Sea. \ 
"Sat and C Bottom: of 'the Sea s oſcally Te 


and Cold, is very common Obſer- 7, 
.; but" being deſirous to be more nicely #n4 


EE NRRESAST = » 


. ſeveral, who: have in' long 
dog = futhori ! in ſeveral places, that the 
L "any T of Sew bs rough, de conſiderable 


found Teveral other Ine- 

obſery'd in” Places about 

30.0720 F: abr a9 o5 ore wry 
would upon 

-£ to reach to the Bottom wry tan op rene 

Obſervations I have recerv'd fro ſeve- 

a Mariners: . Amongſt which,'t 

the-following Account, from ſome 

btes ft in England, by one who had made 4 

tb the! aft-Indies : The Account was 


"© bp 7 L. {After our. Obſervation, ſeeing 

ey under us, we heaved the 
"Had bit.i9 Fathotn Rocky Ground, then Aby 
Ethe Wind at N.W.: and found our Wa- 
to oat from 19to 10 _— Kthom, hard 
eb Gromd ; then ſuddenly deep ug 4gaul 

, From $ 10-0 and 22 Fathom 

FAY fnenly few Rooks unde? ws, mats 
RY e 
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Axe wo what occurs in that Region: 19 


+ 1 pt 
ec "HE. 


"Rani s about = 


© we had but 7 and the next Caſt 1, 


Fathom a ron N. N. E 
cn kenny,” kj Noon, about 
© 19 Mileswe d our Water from 16 to 25, 
©and the next "no Ground with'35 Fathom 


ud 
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oY akdcrably deep, the nearer the Botto 
Seane calmand andifturd'd'” it is. And this hath 
been confirm'd by the Obſervations of Divers, 
who have taken Notice, That tho* the Waves 
were fix or ſeven foot high, yet, at fifteen Fa- 
thom deep, the Water was very little diſturb'd, 

the Mud was rais'd, which made the Water 
z and what is yer remarkable; i is, that the 
a that dived i 'd me, that having 
yd a conſiderable depth for ſome time, he 
found, when he came up again, a Tempeſtuous 
@ Var, vim riſen when he was in 


ater,. without being taken Notice of b 
below. And the like hath been obſery” 
Agr ſhoar of Marr, in the Eait-Indies, 

they dive for Coral, in a Sea, that lies be- 
'wixt the Iſland of Ceylon, and the Cape of Cp- 
Si is. uſually very much diſturb'd ; ih- 


as it lies ticar the :4;ay Ocean, and the 

ala, formerly call'd_ Sinus G 

as. And it eſewhere been obſerv'd, Ge: 
+1opowk , Seas have not been 

Y 4 Fathom. 


the born Bag roneediy pl ro ae fps 


thing obſervable in the Bottom of The Berrom 
the Sea, is, That tho? the Violence of Storms 7, "7450 
rb it, .where it is ſhallow ; yet where « inStorms 


to EE OMe ration I might add, had 7h Water 


La, ence to build That, © '%: B- 
FA whether npon Edbl ol Was of 6 Ale 
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by a Perſon who made. bis Obſervations beyond 
the Cape of Good , in the Southera Sea, that, 
baving ler down is Plommet, about an hug- 
dred Fathorn, he found, that the Plummet be- 
I ſuſpended in the ſtandi Water, made the 
t curnt9 the Tide,as if it lay at Anchor. And 
there is ſuch a Sta of Water at the 
tom of the Sea, hath been likewiſe confirm'd 
me, by Obſervations made near the Coral F- 
bor in the Eaft-Indies. 


"T CHAP. VI. 
Furtber Relations wor the Bottom of the 


HAT the Av, is 'not only neceſſary to 
- the Preſervation of Animals, but alſo 
Vigeravion, «vio, and the Growth of 
.have elſewhere obſerv'd ; - but fince 
Trees and Plants are obſerv'd to grow under 
Water, 1 ſhall further obſerve-what Informa» 
tions I have receiv'd concerning them. | 


| And Firſt, To-what hath elſewhere been de- 
FL Omg: cop Wrth Ons Hate 
| [/'Thar'I ap ibform'd- by 

ans 000.6, whe 
ex yer 'when't Bark is taken = 
to'the 4s; it's Natural: Rednels 
\ appeary 5 Ds onda ie: 
| " having 
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= broke ſeveral Pi he found it —_—_ 

eo on the e; and that there 

e ſeveral black Knobs on the extream Parts 

'the Twigs; the place from whence this Coral 

bo about nine or tea Fathom deep. 

And T have been further inform'd by one that 

fail'd to the EaiF-lrdies, that npon a certain fort 

of Coral he hath obſerv'd, certaia round Berries 
af a very pleaſant Colour. 


To theſe Relations I ſhall add, That Divers Trees =«- 


haye aot only obſery'd Trees to grow under 
Water, near Maney , which bore Leaves like 
of a Laurel, but that not far from the Coaſt 
Moſambique, in Africa, ſeveral Trees are ob- 
to grow. under Water, whoſe Fruit and 
are like thoſe of the Tree in America, 

wrt bears a Frujt call'd Acaym. 


"But an Obſervation more Valuable, is cons 
the Maldeavian Nut, calld Coco, which 

crienc'd Divers, are to- be the Fruit 

[Tree, which, grows at the Bottom of the 
*, which ue ther gather'd by the Divers, 
FULL off the violent A itation of the Wa+ 
5A 'Tuit it was obſery'd, that, whilſt 

ms under Water, it was very ſoft; but when 
ad Deen | gry s conſiderable time to the 


Water, 
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CHAP. VIE. 


Obſervations and Ro ryeges : Fa the Salt- 
nels of the SE A. 


HE Saltneſs of the Sea, by ſeveral Peripa- 
ZT teticks, hath been judged to proceed from 
2 
F 


the Influence of, the Beams of the Sun upon the 
Water ; but with what little reaſon may eaſily 
appear from thoſe ſtanding Lakes and P 
whoſe Water, notwithſtanding the Influence 
the Sun,continues freſh: And that it neither pro- 
ceeds from the Influence of 'the Sun, nor any 0+ 
ther external Heat may be » ſince though 
fome FreſbWater bedrawn gra Dd 
ta 


& at 
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ring how much Salt Ut Water muſt be impregrated 
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wh; "ind that the Quantity of. Salt in Sea Wa- 

re hath been obſerved by a Durch Geographer t0 | 

be only as Oneto Forty ; it's Diſpoſition to ne The proper 
of 


talize can be no Argument of the ſwimming of tim 


Sex-Salt more on the top of the Water than the *#«:- 


Rogan 
Byt though I differ Ia this Point from the Pe- 
Philoſophers ; yet I do not believe, on 
ſome,that the Gravity of Salt 
7 > ep gia bottom ; ſince 
deimteſtin A itation of the Parts of the Water 
g Places muſt conſequently car- 
ry it with them ; which Conſideration 
© cher, whichis, that I havenot y- 
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ſuffods as 1, calent autem immudic} 
h been obſerved upon the 
Caalſt. 
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- But: got to-urge theſe Relations, I ſhall iati. 
mate briefly, Thatan ingenions Acquaintance of 
mine, who 


ch'd fo deep as to 
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near the Fortreſs G 

_ Vowel bg we, the Fortres Clenina 
the Water ; his Words are theſe, Neg; inRipe re 
frame or wuntur calide, ſed enam intre amnem, ſi far 


be nee 4s 5 calent autem immodich, 
&c. the like th been obſerved upon the 


mate | 

mine, who hives inthat City 
OE dS pt: 
tor Springs z but that 
its rather the freſh Water which ruas into the 
Sca from a River; not far off, before it is mixed 
wm Salt, Water 3'w þ Conjafture I thera 
of Rivers it hath 
Ts , that freſh Water hath 
ſome time floated together, without being 

And 2 for Sage Opn, emi be 


it might be 
; by a Veſſel fo Stificially 
t be opened at the bots 
81s that it might be opened at th ho 
Rn InN bo 3oy. But ſince 
| the Salt Wa- 
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-\Butto paſs on to the Cauſe of the SaltneGof 
Sea VVater, Ideny not what Gafſendss and other 
Moderns teach; but grant, that the Saltneſs pro- 
ceeds from a Solutiqn of Saltia the VVater; yet 
Lam apt to ſuſpeR; that that Saltneſs is not only 
ſupplyed: by thoſe Salt Rocks, which may be con- 
tignous INI Ds Water ; but that the 
Sea is in a great M ſupply'd, by Salt waſh'd 
away and carry'd into it, by Springs and Rain- 
water, which float into the Ocean. Andlam 
the more confirm'd in this Suſpicion, hecauſe 
ſeyeral Chymiſts. have not only found Salt in 
fome Waters ;. but; have obtain'd a good Quan- 
' of common Salt upon refining of Salt-Pe- 
which ' according to Sir. Fravczs Bacon, 15 10 
moſt*Sails, which are not in Vegetation, 
ar waſt'd and: conſum'd by the Sym and Rain. | 
But five to inſiſt too long on theſe things, it 1s 
not only probable, That the Salts in the 
may, by this Means, contribute to the Sal 
of the Sea | but that, from what hath beea be- 
_ ew, ſuch Salts may be communicated 
to 4t by latent Springs, not to be taken notice 
ng iſcera'd ol oo thor, That ok 
t-a8 abounds 1n-the Earth, upply 
Sea With moſt Sx the Salt which is. pereciv'd to 
be iq itz we are to reader it further probable, 
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r way we made aſe of to 
A pecifick Gravity of theſe Lig 
Dylltatio 4d Siccitattm in a dis 


Which a Pound Avex 


der d #5 10 gr. of Salt; fo thatt} 

pf the Salt to the Water was pag 
J being near the Thirtieth Part. 

- ſie ting Ular abs Quaatiey bf this Sale 
increag'd by imbibing Moiſture fron 
» 1 cane it 4-6, # tn Crucible; 


4. Which is about 


ater ; 


was a Remedy to the Cy and « Pra 

ve for thoſe that Oey __ 
As for the different Degrees Saltnes 
| ſhall- deliver what I have been in 


mb greet 
try the ſpeci 
Xn, that it grew heavier and heaviet 
«yok. peg ——— 
thirty rees Latitude; whence to Js: 
maice be obſery'd no Alteration in the ſpeci 
ity i - And ia Confirmatiogdf 
is I am Hkewiſe/ inform'd;” by one, who for 
n Satisfa&tion cigl "the Water, botl 
e/Equineattial and at Cape of good Hays, 
that the Weight of botk = 
| ns £0 
obſerv'd at nbique, One 
in-the Word, hat ihe Sea th 
it dears up. the Ships a conſiderable 
of. the: Water, more than in other 
3- and that the Water may be much alter 
than another, by having more Salt 
in it, \does not only. appear from what 
alſo from. what is 


id, but 
different 
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has ſome Evaporated Parts, of the Seas 

wee we roo ty to try the aff 

favity © e Liqtors, was, 

1 4d Siccitatem in a di FW For: 

, ; which a Pound Aver eb 
Jilder Ge of Salt; fo thiatthe Pro 

0h of e Salt to the Water was 2 56 Will 
{© vne, being near the Thirtieth Part: 

| Ly Xir that the Quantiry of this Salt | 

muck ncreged by imbibing Moiſture frond 

Far: it No bedryf d'tn'a Crncib 

Xo Re TA "which toabo 


ty of Satr ſhroud 


+ Becauſe | have denhere peadoy 4 Salt; 


wonld coagnlate and embody it ſelf bes 
5 W 2ter ; 5; 


284 Of the Saleneſs, &c. Book 
Water ; and Secondly, Becanſe I am 
a bee ef EW g ng from the Gat 
Spain, which being here purify” diffoly 
Vl xeld a double "1 , 
Tye Sex: ,,.. Whether the Sea-Water may at ſome times; 
er ſoms- More impregnated with Saline Parts than x 
time: then others, I coaceive probable, if we conſider the 
" Supplies that it receives both from the Earth, 
which are carry'd to it along with Springs, and 
alſo, the ſudden Additions it may receive fron 
Subterrancal Exhalations, but theſe Obſeryz 
tions being very nice, it- moſt commonly 
quires other Meaſpres than what Hoe 
» afford; for it. may be obſerv'd, That ſerenl 
volatile Salts which are of no conſiderable 
Weight above common Water, may be mit 
with it -without being perceiv'd ; 10 that on 
may exfly be deceiv'd in judging, of tet 
of the _Sea altogether by Hyde 
becauſe, that which violently affedts the Talt, 
may have but a ſmall Influence in the Balance: 
To confirm which I ſhall add, That a Bubbled 
Glaſs, having Metal in it, weigh'd 3iij I 
gr. in Spirit of Sal Armon;ack, and but 3ll) + 
45 his commonWater. But further, 1 weigh 
ſame Liquor an equal Proportion of Se 
Salt brought from the torrid Zone and Sel 4 
worniack; and that the Bulk of the vi 
was, to an ] Proporti 
.as two and a, quarter to on 
Armonzack was not above a 
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pore cnn toone,which is the more itrangy, 
becauſe. uot of the Compoſition of Sel An) 
niack is Sca-Salt. _ 
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tht UTE AT what was the great- 

&t of Saltneſ: yt Water would be 

S eputrel ;'T | 0 Lyigg & Sole is 

Water, till it would diffolve no more; and 

that a Brine night be rhade ſo ſtrong, that the 
would be difſoly'd in five times its weight of 


ater... a wh | 
. To conclade this Diſcourſe, 1 fall add ric 
thing which hath not been Rl notice of by 
rays, which is, the we b of the Sea- 
to its Bulk of Water, which ve found 
to be almoſt as two tone ; and I likewiſe found; 
that 4 piece of Sal Gemm, which rd So 
ad weighty than Sea-Salt was to its Bulk of 
Waer about as 2 | to 1. 
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CHAP. VIL 

, Memoirs for the Natural Hiſtory of 
"78 Mineral Waters. 

T' E Uſe of Aneral Waters are fo Uni- 


|}  yerfal; and the Methods which ſome Phy- 
take to'try them {© light ; that, l 
in ſatisfied it is difficult, without Experience to 
Aſcribe Virrnes to them 42 priori, by Reaſon of 
the Great Variety of Adirerals, which may ims 
them with Particles of variotis and . 
different-Natores ; Tcannot but think, but 
thatif we were fornifd with 4 fafficient Num- 
der of Queres, and ſeveral Methods in otder to 
8 Diſcovery of them, more nice Ttyals _ 
_ SS mus 
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t be- moſt caſil 
Vie KI which may Lo made 
at home, without the mae as inns of atten- 
thoſe Mineral Fountain from whence they 
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And becauſe my Deſign is rather to improve 
Pbyſick- by the following Obſervations, than to 
entertain Speculative Naturaliſts ; I have chick 
ly made it-my Buſineſs in the following Papers, 
to conſider thoſe Waters call'd Acidwle, rather 
than the other tern'd Therme, becauſe the for- 
mer are of more general Uſe. 

But perhaps ſome may. think-that the Quor 
propounded may be too troubleſome, 
and;morethan requiſite ; fince the Uſe of Mine- 
neral Waters are. thonght {© trinocent, as to 
be of no ill Conſequence if Unſuccesful. To 
whigh it may be anfwer'd, that-tho' when its 


fully; given, they do.a great 


therefore, fince there cannot be too-muck 
ive to inform 


there may bea 


| rot as. prejudicial if Ro pr 


ution, we cannot be too 
our ſelves of their Virtues ; 


Eo bir Eo them, and they 
 perties, w 


with ſeveral Metallice Pror - 


y:not be diſcoyer'd to thelge 
or by p Amen ua 
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Beſides, were ſuch Experiments induſtriouſly 
ted, they might help to diſcover ſeveral 
other Qualities -in Mineral Waters, which are 
as yet unknown ; for from the following Expe- 
iments it is evident, that the Earth, which a» 
bounds with Minerals of a Martial Nature, may 
be more apt to impregnate ſubterraneal Waters 
than we can otherwiſe imagine; for upon 
pouring of a TinQture of Galls filtrated o—_ 
Cap-paper- upon filings of Steel, the Liquor 
an hour became Opacous, and almoſt as 
black as Ink : The like Phenomena to which were 
exhibited by Steel in an Infuſion of Braſil or 
Log-wood made in common Water. To which 
ye may add,- that ſeveral Waters have beea 
diſcover'd under ground of very differentTaſtes; 
lome of which have been fonnd to be corroſive, 
and others as harmleſs, being endow'd with ſe» 
veral Medicinal and Uſeful ities; and I am 
inform'd. more particularly of one, which is a 
Mine of Coral in Devonſbire about 360 foot 
SERENE 
coo juretic not in 
laſt oF to the Taſte, 
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CHAP. IX 


Titles propes'd for the Natural Hiſt 
ak VPaters, confider'd whilſt on 
proper Channel, 


ters, they ought'to be conſider'd 1a threedif. 

ent Capacities : Firſt, as they are found in 
their natural _ Receptacles ; Secondly, when 
drawn up for uſe ; and thirdly, with Reſpett to 
their Effets on Hyman Bodies. To the firſt of 
_ Heads the following Queres may be re- 

1. Within rhe Precin&t of what Climate or 
Parallel, and in what degree of Latitude the 
Mineral Waters are to be found? 

2. To what point theſe Waters lie open moſt 
in their Receptacles ? 

3. Whether the Gronnd in which they are 
whe aPlain, or how much it differs from a 

n? 

4- If the Ground he upon an Aſcent, hoy 
far they are from the botttom of that Aſcent? 

5- Whether a Recrementitious Subſtance ad- 
heres to Stones Jong contiguous to theſe Wi- 
rers ! 
6. Whether ſubterraneal Fires be near ſuch 
Wa and what Phenomena ſuch exhibit? 


T: order to a natural Hiſtory of Mineral Wa. 


9, her Brirtiſtone or $al- Armoniack, &c. 
_t about the Vents of fach ſubterraneal 
Irgs ! 


8, Whey 
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g. Whether inſtead of In 
are other adjacent e/E es ? w uc 
be conſtant orarermiring and if ſo, whether 
ular 
" Whether Mineral Fumes of lar co- 
Wor ſmells ariſefrom ſuch eAſfnaries? 

10. Of what Temper the neighbouring as 
well as the Soil they paſs through is of ? 

11. Whether and of what Nature thoſe A4:- 
nerals are of which they paſs through ? 

12. Whether the Mineral Waters be origi- 

nally freſh, and derive their Virtues from the 
Soil they afterwards paſs throught? 
1 F'> eat Whether if it acquir'd its Virtues fo 
n the Impreguation any Efferyeſ- 
—_ or whether any ſuch Effet Sealed i its 
Mixture with another Liquor ? 
_.14. Whether there be. a Spring of acontrary 
near it, viz. as to Heat and Cold, asf 
is obſery'd in Fravce: 

15. Whether an oyly or bituminous inflam- 
mable Su float i it ? 

16. Wh the Scaſons of the Year, or Tem- 
perature of the Weather alters them ? and what 
Qualities they loſe or acquire by ſach ? For after 
Rain I have obſery'd ſuch Waters incapable of 
_ Le of Galls black : But as to its 

[ have found that Rain after 
DE ghts, hath rather increas'd than dimi- 
want of 'a 


RS, by GONIY ing and diluting 
were fix'd in the Earth for 

chicle;- but if the Waters be weak, 
andthe Rain auch , thoſe Salts being the 
more diluted ," reader the Waters leſs Effe- 
S$ 4 17. Whe- 
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alſo of what Colour and Weigh 
what Menſtruums their Salts may = ery 
likewiſe what 7 BAY pas they will Niel wh 


expos'd to different Degrees of Fire, and w 
other Chimical Tryals thoſe as well as rg 
Mortum may magGrgo £ Ez 
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CHAP. X. 


Containing Titles for the Natural Hiſtory of 
Minerat Waters when draws out of their 
Receptacles. 


A Continu- 1s Hether the Mineral Water 


ation of 


be aQtually Hot or Cold? 

whence we. may judge fro: e from what Depth th 

Waters roſe ? an impreg- 

nated wi ha Sab-Pron ar 5d ack in their 

Aſcent? And the wats lego > tons 
Cold may be ner og by i 
whether they 
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different Woight. of feveral Afineral Waters, 
_— Nd veich a flee Bonn a 
Neek,throe Inches long,to be blown, which was 
light,as to weigh but 5vi + 42 Grains, the* it 
was capable of containing ii ib apd 43 Grains 
of Water ; which made it ae hy for 2 
Nice Ballance, by which I found the following: 
Mitral Waers to differ thus in Weight, © 


- Waters Ounces Drackoes Grains 


Common ———— 3J——— 4 
Common diſtÞ'd-3—— —;, o— z! 
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"" fervationithe different Soils through 


pus Morte of the Water. German Spaw Wa. 
ter yielded a-good' Quantity of yellowiſh Oke. 
A. B. the Water ſo try'd muſt not ade 
to the Air, for if it be the Air will preci 

conſiderable Quantity of Matter in moſt 

5- What Afecroſcopes can diſcover in Marr 
Waters? 

N. B. thoſe. moving - Corpuſcles diſcernible 
in a Solution of Pepper, &c. in Water, are 
Animalcula, and not Portionsof Inanimate 
ter, which ſwim up and down ſuch Liquors; 
which is. ent if thoſe little Animals be 
touch'd of Salt, for being kilPd by it, 
they move mnch more ſlowly. 

6. Whether there_be any variety of Colour 
in vecral Adiner al Waters ? 

7. Of their different Odours. . Theſe are to 
be perceiv'd at. the S pag-Fieads where not 
only a Bitamjaous Sulphurious Smell may 

eaſily be perceiv'd ;_ but I aminform'd, that there 
is 2 Mineral $ ng in France which hath a mati- 
teſt vinous 

8. Concerning "the different Taſtes of Minerd 
Oe Io iemns 2, manmade 2. OO * 


9. Whether takingit vp, or keepin it ſtop! 
mill er he ED or t it 

mellor of 
"2 07 fneWars rev their Purgatite 


Virtue I 4 an 
Lid, hb. bile; et, PA akon + 
meh are ligne ha wet Lad adound wit 


' Spir 
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&. "of Niinenal Warns: 


'Parts; ſo that, Noor fe abboug 


4 but a little way from "rang oY prey 
loſt their Power of turnln 
Gd into a Purple, and inſtead off Nach, bn 


red; and even the Strongeſt Warers, 
ſtopp'd, or not kept cles preſently this 


07S Concerning the different Conſifteicy of 
fach Waters. | 

11, Whether they be more apt to E fion 
and Condenſation, or Heat and Col than 
Common Water ? 

12 Whether they are apt to Furry, god 
how ſoon, and what Phenomena they afford ? 

13- What Atteration in Colours enſhes the 
Mixture of Aſtringent Juices with them, as alſa 
their Mixture with ſeveral Juices of the Body. 

N. B. in trying of Mineral Waters, it is uſhal 
to make uſe of a. TinQure of Gals, without con- 
Wering the Alterations which may be made in 
the Tryal, by av Uncertain rtion of Gal: 
Wherefore 1 uſually make oſt of a ſertled Pro 
ton, as 5 Grains to an Ounce; tho” * Mingral Wa. 
ters may be try'd with much more Expedition, 
and Certa + by making uſe of the Powder it 
ſelf, $4 three Grains of Powder in 
an rw of x Waters; and I have found by 
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Andit is further to be noted, That I madeitay | 
Part of this "A at Colaurs wont 
by & re of Mineral Waters with Jay 
ws ; pe I bare oder hen 
ongue ſometimes Blackiſh n 
of Largo Daſes. Gn > 


But to return to what T have obſerv'd concers- 
ag the of Mineral Waters, by an Infufon 

Galt, I not only dondbt whether all MartidWx 
rers will turg.a Tindure of Gals black, but whe- 
ther all li which will,are to be eſteem'd Meo- 
fiat; for T have foind that a Mineral of a Diff 
rent Nature from Sree/, would give it a Black 
Colodr ; and that a Liquor, which was a Prepu- 
ragjon of wauld not, which induc'd me 

to think, that a Tincure was rather the Ef. 
eng eng tory oy: which had work'd « 
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wgy them to make ſuch Tryals to be more wari- 
made. 
"And teaſe it ima be of time US to obſerve es 
rs exhibited by ſuch Treats, foe on 
SD add, the following Conſiderations, as Rey 
qlte'to be thought 0! on by him, whd deſigns to 
make ſoch E 
I. That he onght 1 t to obſerve the Changes of 
Colours, made by ſuch Tindvres, in a good 
which may help a Curious Obſerver to 
a nd with. 2 Ivey beet Uſe 10 vs 
| ith. 2. It w to vary 
the Shades of Colours, by Mineral Wa- 
ters; either by dropping fuch Waters npog Pa- 
whoſe Pores are ſaturated with Firma pow- 
wh or ting'd with a Decodion of £ 
Several Variations in Colours ney Be e 
other Medreinal 10to 
age th vans oa or the on of Galls, 
before Mixture, or 3. t would recom- 
mend, for ſuch-T' oo not only the Parts of 
Aſtriagent Plan t aHo Animal, and efpe- 
cally Mineral : For, beſides the A- 
na ao Ihave comriv'd 2 certain Subſtance, 
_— not bo turn a Yirriel Water im- 
; bur alſo One ſatura- 
_ feb weri Buck to which may 
to Supher 25 It melts over 
Proportion- of Salt of Tar 
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by, G that the ſtrongeſt may be preſerydly 


ſuch Troages theſe will be of more uſe, 
thoſe uſually-made with a hare Tinfture 
Gals; ſince there are ſeveral Mineral Sab- 
ſtances and other Bodies, which Afineral Waters 
may be im ted with, which diſcover act 
themſelves in an Infuſion of Gals: As $u- 
or Copper, may be ſo lock'd up in theſe W 
ters, as not to be v'd, till the Body of the 
Liquor is 'd by fome proper Additament 
And even /exick it ſelf, may be ſo diſguiſed, s 
hot to be perceiv'd, whea, mix'd with the We 
ters; yet af Spirit of Urine, or Oyl of Tow, 
per Del;quizen, be dropp'd into a Solution of i 
It 


preſeatly-1 in the Form of a whit: 
Po you > likewiſe, if a Solution of Sw 
mare be added to it. Bat to diſcover , whahe 
Abneral Waters be impregnated with Arſenic 
or not, | put Dexrzick, or Engliſh Vitridl into 
a Solution nl" Ze wy of which caus'd adak 
precipitate to ſublide.. 
| 7a" Whether Spiritoons Acids, volatile 4 
vac, or Lixivial Salts will precipitate ſuch W# 
ters : 


15. The Manger of Extratting Salts fron 
ſuch Waters, and what Qpagtitics may be & 
tracted ? Gueſles may be. matle' concerning th 
Saltneſs of theſe Waters, by trying whether the 


will Lather 
of Curdled 
'ſerv'd that 


the Addity of Mnoal 
*%y mixing them ith an a 
ws M6 Rh ater, I found, 
that tho” Spam, vieed a ſinall Quan. 
Wee of as there was none di 


"17. What may be obſerv'd by Difierien in. 
Bales ? 


1$, What, and whether the fame 
wit Ari, be afforded by Evaporation, 
js - > Wheter Mineral Waters will acquire 
fame Qualities and Texture, by a Reunion 
of their Copur Aer when d to ſuck 
a Conſiſtence, in Glaſs-Veſſels 'exaRtly lnted, 
which they had before ? 


20. What Changes, if any, Afineral Waters 
[nr Gra aing bo boil'd in Water, in a Glaſs 
ſeaPd ? - From whence might be 
karn'd whether a Change. of Qualities would 
ſucceed an Alteration © Textute, without. a 
manifeſt loſs'of Parts? _ And whether an Agita- 
ured Pitt, Without the Laltoence of the Air, 
would precipitate an 6r deprive it ofit's 
ronſpuee ary, Gal Purple? 
. 21. How much the Afineral Waters exceed 
their oions i Dee 
'"22. What Parts are contain'd ia the i 
- and vr qgrodop gray” Dow: ?. 
w much Saline errefral 
AL ER krone Hi the” $6 þ 
ng, Fires,. the Sa/zs be 
Yolliteor ixw, and to what ? 
I Whether the Saſes will Onpebixe per fo 
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z Vitrielare Spridg in that Kingdom. As for 
the Nature of the Salt, which Moſt Afintral Wa- 
ters are impregnated with, I think that it is not 
to be referr'd to any Glaſs, _Þut is either ſus gene- 
ris, and a peculiar one, or a Compound Salt, 
made up of foch as fhe Water is impreguated 
with, in it's Paſſage through the Earth z and that 
_— Salts may, by a Change of Texture, be 

of Salts not at all Purgative, I the rather be- 
lieve, becauſe I have been told by an Ingenious 
Emperich, That a Sale which I made of Salt of T.ar- 
ter, 4nd Common Swphuy mix'd together, had 4 
geatle Purging Virtue. 

27. In what AMfenſftruims the Caput Mor- 
twen may be diſſolv'd ? and in what it may not ? 
Whether Volatile or Fixt, and what Qualifies 
It kath in Reſpe& of Colour or Smell ? 

It is to be admir'd, what a great deal of 
Mertanm fore Mineral Waters yield in Compa- 


fiſon of others; fince thoſe Waters, which are ,,j Wn 
purely Dixyetick have very little, if compared «fire. 


with the Morten of Purging Waters: For 
the a pound of Burner Waters, yielded aDrachm, 
yet the ſame weight of Tanbridge afforded but a 
Grain. And, 

It is not a little ſtrange, that ſo ſmall 4 Quan= 
tity of a AſGnere! ſhould impregnate ſo much 
Wer, as I have, by Tryal, found a Grain of ror 
None did, enabling it to-Tin&ure an Infuſion of 
Gall:, deeper than unbridge Or German Span Wa- 
tir would, And I havetry'd, that half a Grain 
of Marchafite, difſolv'd in Spirit of Nitre, com- 
mitucated a Tin&ture to 61 440 Parts of Water ; 
tho*Part of that Adarthaſite was Smiphur, and Part 
of it Caput Mortuum . 

An 


H— 


- 300 The Natural Hiſtory Bookil 


And here it may be ſeaſonable to take notice, 
That if ſo ſmall a Portion of a Metalline Sub. 
ſtance would, when groſly diſſolv'd, impregnate 
ſo large a Quantity of Water ; how much more 
may'it, when rais'd in the Form of a Subtile a4. 
eral Fame ? and as in ſuch a Form, it may in. 
gnate a larger Quantity of Water, fo will i 
more _n to fly away, when expos'd to the 
Air. And that Yitriol may probably riſe in the 
Form of a Vapour, without loſing it's Qualitie, 
is evident in Sublimate, which conſiſts of My- 
cry, Chang'd by an Addition of Salt and Vim; 
for ſome YVitriolick Parts being carry'd up in the 
Preparation, turn Opacous upon an Afﬀuſion of 
Spirit of Sulphur. x 
But further, to make it evident, that the Par- 
ticles of Tron may be conſiderably expanded, | 
cropped four Drops of a Vierzolick Liquor, made 
uſe of in Coppera-works, into twelve Ounces and 
a half of Water, and found, that it ſo muchin- 
Pregnated z500 times it's Proportion of Com- 
mon Water, as to make it ſtrong enough toturn 
- a Tin&ure of Galls Purple, tho' by Evaporation 
--we found that 3 Parts of 4 of that Liquor were 
Water. 
/ 28. What Alterations the Earthy Parts of 
Mineral Waters undergo by Ipnition ;, and whe- 
ther they may be Vitrity'd per ſe? as alſo what 
Colours they impart to Yemice Glaſs, if mix'd with 
the Powder before Fluxion ? ; 

29. Of what uſe they are in Baking, Brewing, 
Tanning, or Dying of Colours, &c. 

30. How' many ways they may be made 
Artificially, and with what Proportion of It- 
gredicats ? 

CHAP 
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CHAP. XL 


| Titles = the Natural Hiſtory of Mineral- 
| aters, confider'd as a Medicine. 


T may be worth Obſerving, in order to a 

more Compleat Natural Hiſtory of Mineral- 

Waters, what Conſtitutions they agree with, 

| and in what Diſtempers they are Proper or Dan- 

gerous : What Senſible Operations they have ; 

and whether their Effe&ts be alter'd by Drink- 

| ing them Hot or Cold; at the Well, or at a Di- 

ſtance from it: Whether Exerciſe, or the 

Warmth of a Bed, promotes their Operation: 

Whether they have any Occult Qualities. 

It may likewiſe be requiſite to obſerve ; What 

ood Effects may ſucceed a due Preparation of 

Body that drinks them, and what Advantage 

| it may be to drop ſome Strengthening 'Sto- 

| machick 1nto the Firſt Doſe: What Quantity 

| is enough for the Firſt Doſe, and how it mult 

| be vary'd : How long they may be Drunk, and 

whether conſtantly, or witH Intervals ; whether 

|; Purging ſometimes may contribute to their good 

| Effets: What Regimen in the Six Non-Naturals 

| is to be obſerv'd, whilſt they are a-taking : 

| Which are the Sigas that denote the kindly Ope- 

rations of them; or their future ill Effe&ts. 

What ill Accidents attend the taking of them, 

and how they may be Remedy'd, or Prevented. 
| Whether it be proper to Purge after the Taking ' 


of them. 
T 2 What 
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What Effedts they will have by Mixing other 
Li with ther ; or, Boiling Meat in them; 
Whether a Sal: extrafted will be of Equal Effee, 
when Diluted in Freſh Water. What External 
Effefts they will have, and of what uſe their Se. 
diment is when Externally apply'd : What Ef 
fefts they will have on Dogs, if injected into their 
Veins, or if they be kept with ſuch for conſtant 
Drink. 


CHAP. XI.. 


Of the Natural and Preternatural States Ul 
Bodies; eſpecially the Air. 


the Determinate States of Bodies are not on- 
firſt fram'd by what they call Natwre; but 
that they are likewiſe preſerv'd in thoſe States, 
by the Superintendency of that Power; and 
that whenever they loſe that State, they are fad 
to be put into a Preternatural One. But if we 
conſider, that ſuch Changes proceed from Nat- 
ral Canſes, and that thoſe New States depend on 
The Cn, like Cathalick Agents, and the 
Qion be. 1.aws.of Nature; it will appear, That the Di- 
_ =1 Mea uſually make betwixt the Natwd 
Preternatxral-States of Bodies , is but ill 
=> ed; and that Preternarural, is ; only a Re- 
7A ve Term, intimating that that Body hath u- 
ergone a Change, ether by the Operation'df 
_—_ unheeded or more noted Ag; For 
ate 


I, is the General Conſent of moſt Men, that 
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Matter being altogether void of Senſe and Per- 
ception, god not afſecting one State more rhan 
another, the Changes it undergoes, depend on 
the Alteration of it's Textures, and New Po- 
ftion of it's Parts, alter'd afreſh, by that 
Agent, which fach a Body was laſt expoy'd to. 
As a piece of Wax, is put into a New Form, 
by the laſt Impreſhon, made by another Body 
upon it, without affeting one Form more than 
another it ſelf. 


And that the States of ſome Bodies, which _ Aon 


are ſaid to be Preternarwyal, as truly 
on Natural Cauſes, and the Eſtabliſh'd Laws 
of Nature as others, is evident in /ce and Wa- 
ter: In which Bodies, the Forms of each de- 
pend upon the Effetts of External A : for 
ths" in theſe Hotter Climates Warer $s Eſteem'd 
2 Natural, and fee a Prerernatural State of that 
Subſtance z yet I am inform'd, that in Siberia, 
s Province belonging to a R»ſſian. Emperovr, 
Water is froze nioſt part of the Year; and at a 
ſmall .Depth, from the Surface of the Earth 
the Soil is froze throughout ; where ke is look'd 
bpon to be the-Natoral, apd the Alterations 
made by a Thaw, and the Influence of the Ex= 
ternal Temperature of the Ar, and the So: 
Beams, are eſteem'd Preternatural States bf Bo- 
dies. And farther, tho” Barter in our Clime 
be ſoId in a confiſtent Form , #nd when it is 
melted, is Jook'd upon to be in a Prererna» 
twal State; yet I am inform'd, that amongſt 
the Exropeans it is fhiid, and is Told by Mea- 
, and not by W6& as here in and. 
d it is farther d, That ſeveral Sub- 
ces, 23 Roſin of Falep, "Gum Lucca, and even 
A F-3 Mlots 
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Aloes it ſelf, are conſiderablely ſoftened in their 
Conſiſtence, by the Temperature of the A, 
and the Force of External Heat, whilſt they 
paſs under, the Torrid Zone; fo that | am told, 
that the former of the aforemention'd 

way melted into a ſort of Balſam, whilſt it coo- 
tinugd in Africa, but when it was brought to 
Spain, It put on a Conſiſtent Form again: And 
tho* Aloes was ſoft whilſt carry'd through 
America, and thoſe hotter Climates, yet when 
FSR our Chmate, it preſcatly became 


But to bring further Inſtances concerning the 
Natural and Preternatural States of Bodies, [ 
ſhall obſerve ,. That according the Receiv'd 
Notion 'of Narural and Preternatural States, 
it 1s very-difficult to determine the Natv- 
ral State. of the Air; for, not to inſiſt on the 
different Temperature of the Air, as to Heat 
and Cold,..ia different Climes ; , It may be 4+ 
manded, $inge Heat and Coly, rarific and ex; 
pand the. Ar, what is to be eſteem'd the Ne-* 
tural State of -it, in Reference to Rarity and 
Denſity? And it is no leſs, Queſtionable, what 
Place is molt fit to determine it's Natural State, 
fince- the,.State of it 'is not only different in 
ſeveral Countries; but in thoſe Places at diffe; 
reat 'Times;, And that the Changes, as to the 


Degſity; or Rarity, of the., Air, arc very fre- 


kn by the ſeveral Degros of * 
'F vIravity, cvigent -1nN the 1 grrects 
je PETE be deliver'd. 


ar ther; Except the States of the Air be 


ſaid to be Preternarmral,only in a Relative Seaks 


to the It in, before it 
© to the ytaje jt was In, nnder 
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underwent the! laſt Change, it is not impoſ- 
ſble to make it out, That the Air is always 
in 2 Preternatural, becauſe always in a Forced 
State; the Lower Parts of the Air being con- 
ſantly preſs'd upon , and by the Weight of 
Incumbent Air, kept from expanding it elf; 
but if the further it recedes from a forc'd State, 
the nearer it approaches to a Natural One, then 
the Force of the Fire muſt by Rarifying it, 
contribute to the Deſtroying of it's Preterna- 
twal State; and by the ſame Reaſon the Air 
contained in our Pnexmarical Receiver, when 
Part of it is drawn out, muſt approach to a 
Natural State, the Remaining Part having fur- 
ther Liberty to expand it ſelf. 

To conclude this Chapter : From what hath 
been ſaid, it appears, That that is truly the Na- 
tural State of a Body, in which it is preſerv'd 
by a Natural Concourſe of External Agents : 
And likewiſe from what hath been ſaid, we 
may infer, That it is a common Error, That 
9 Foam is Durable; ſince It is evident, 
that the Armoſphere we live in, is always in 2 
Ford or Compreſs'd State, 
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CHAP. XIll 


The Deſcription of the Pneumatick Eng 
and it's Uſe. Phyſico-Mechanical Exps 
rimentS touching the Air, in a Letter 
the Right Honourable Charlcs, Lord Vil 
count of Dangarvan. 


My Dear Lord, 


Erceiving that ſeveral of the Virtueſi at Pax, 

intent in Examining, how far'the Ar wa 
concern'd in hindering the deſcent of Quid 
fibver, in the Torrecelliay Experiment, concerts 
ing a Facwm; 1 thought it ſeaſonable to, 
mote that Experiment; and to acqualat You 
Lordſhip with my Attempts on that Subpt, 
which may affor# ſome Hints at leaſt toward 
the Advancement of that Philoſophy. 

A Subjet which 1 the rather make Choiceof; 
becauſe, the Air being of fo general uſe in Ke- 
ſpiration, and, by it's almoſt Perpetual Conti 
guity, as well to our own Bodies, as thoſe we 
are here concern'd with, having Conſiderable 
Effetts, in Producing thoſe Various Diſcaſes it- 
cident to Crazy Bodies, upon Changes of We 

f ie} Nacor may be of Mo- 
it may ſhew us boy 


very 
far it concurs jn Exhibiting ſeveral other Phe 
namena. 


But before I preſent Your Lordſhip with the 
Experiments, it will not be improper od 
per 19 
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Your Lordſhip an Account of the Engine con- 
cern'd in the makin of them. WM. 

It conſiſts then of two Principal Parts; a Glaſs 4Decrip. 
Veſſel, and a Pump to ſuck out the Air contain'd 3-v9 be 
in it. The Firſt of which is a Glaſs, furniſh'd a) Engin. 
with a Hote at the Top, to which a Cover  ad- 
apted, and alfo a Stop-Cock, fitted to the Ex- 
tremity of it's Neck below ; the Cavity of it being 
hargecnough to contain about 6o 1b. of Water, 
allowing F.xvi. to cach Pound. 

The Diameter (B C) of the Top of the 
Veſſel (A) is about four Inches, which is en- 
compaſſed with a Lip, almoſtan Inch in Height; 
the Uſe of which is for the Cover to reſt on; 
which is deſcrit*d in the ſecond Figure, where 
(DE) denotes a brazen Ring, which is to co 


, rerand to be clofety cemented on the Lip _ 
' WJ of the firſt m___ To the faternal Ori 
| this Ring is adapted a Glafs Stopple, ſo exafly, 
| a to prevent any conſiderable Acceſs of exter- 

nal Air: In the midſt of this Cover there is a 

Hole (HI) about half an Inch -Diameter in- 
circl'd with a Ring or Socket, to which is 4- 


dapted 'a brazen Stoppte CK ) fo CG : 
that it may be turn round without admitting 
in the teaft Air. Throngh the lower end of-it 
there is a litcte Hole (8), made for the 

of a String (8, 9, 10) which is likewiſe tn 
paſs through a Roald broats Ring (L ) fird to 
the dottom. of rhe Stapple CF'G) the uſe of 
which $ is to. move. what-is contain'd in 
the exhauſted Veſſet, when ſtop'd. 

That the Sto N) in the firft Figore, 
might more-exattly exctude the Air, a thir 
Fhte of Tin (M, T, V, W) was ſoderVion 

t 
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the Shank of the Cock (X) of a Length pro 
portionable to the Neck of the Receiver, which 
was cemented, with a Cement made of Pitch, 
Rokin and Won4d-aſhes, pour'd hot into the Cz. 
vity of the Flate; and to prevent the Cement 
from running into the Orifice (Z ) of the 
Shank: (X ) it was ſtopp'd with a Cork, to 
which was fix'd a String, that it might be drawn 
out of the upper Orifice of the Receiver, and 
then the Neck of the Glaſs Receiver = 
preſs'd moderately hot into the Cement, it fil 
the Interſtices betwixt the tin Plate and the Re- 
ceiver, and alfo, betwixt the Receiver and the 
Shank of the Cock, 

The lower Part tobe deſcrib'd is made updf 
an Air -PRolye Tupported by a Frame of Wood 
with three Legs (111) ſo contriv'd, that, for 
the freer Motion of the Hand, on one fide it 
may ſtand perpendicular ; a-croſs the midſt of 


the Frame, a Piece of Board is nail'd (222) tg 
Which the Pump is fix'd. | 
The Pump 3s made up of four Parts, vs 
An exact and ſtrong Cylinder, endued with a 
Cavity  aboyt three Inches croſs; to which a 


Sucker (4455) is adapted, thade up of to 


Parts; one of: which (44) being not ſo large 
in Diameter, as the Cavity of the Cylinder, a 
thick Piece of rann'd Leather is nailed on it, 
by the Addition of which, it cloſes ſo exattly 
to the Cylinder, that the Air cannot inſinuate; 
The other Part being a thick Plate of Iron (55) 
1s firmly joyn'd to the middle of the former 
Part ;/ it is a little longer than the Cylinder ; one 
Edge of it being ſmooth, and the other lady 
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10 the Interſtices of which the Tecth of a ſmall 
Nut («, 8) are to be adapted, which is 
fix'd by two Staples (22) to the under-ſide of 
the Board naiPd tranſverſe (222; ) on which 
the Cylinder reſting, it is turn'd by the Manu- 
brium (7.) The laſt Part of the Pump is the 
Valve (R) being a Hole at the Top of the Cy- 
linder, which is _ towards the Cavity: To 
this is fitted a braſs Peg, to be put in or taken out, 
as Occaſion requires. 

The Engine being, thus delineated, the Stop- 
, i © muſt be well oyVd with Sallad Oyl, tq 
* WH ſtop the Interyals of the Internal Surfaces of 
e WI its Parts, and gifo, that jt may with leſs diffi- 
| Wl <lty tura the Key (S) at Pleaſure ; for the like 
k Reaſons the Sucker as well as the Valve is to be 
oyI'd alſo. And here it is as much ſtrange as to 
be admir'd, That when Oyl or Water ſeparate, 
have fail'd in effecting our Deſign, a Mixture of 
both hath prov'd effeqtual. Laſtly, That the 
lngreſs of Air betwixt the brazen Cover and 
the Ring, may- be likewiſe prevented; it will 
be convenient to plaiſter the Edges with the for- 
mer Cement, laid on with a hot Iron, that jt 

may the hetter little Cavities, 

Things being ghys ordered, That no Air may 
remain in the Cylinder, the Handle is to be 
turn'd till the Sucker riſes to the Top of it; 
and then, the Vahve being ſhut, it is to be 
down to the bottom; by which Means, the A 
fn bom went bing prevented. the Car 
| WIEN  Preven [ 0 
#: the Cxh | py = nptied of AS 
that the 'Turn-cock beng tpra'd ſo as to afford 
# Fallage betwikt the Receiver and a 

; art . 
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the Shank of the Cock (X) of a Length pro. 
portionable to the Neck of the Receiver, which 
was cemented, with a Cement made of Pitc 
Rokn and Won4-aſhes, pour'd hot into the Cz. 
vity of the Plate; and to prevent the Cement 
from running into the Orifice (Z ) of the 
Shank (X ) it was ſtopp'd with a Cork, to 
which was fix'd a String, that it might be drawn 
out of the upper Orifice of the Receiver, and 
then the Neck of the Glaſs Receiver bei 
preſs'd moderately hot into the Cement, it fl 
the Interſtices betwixt the tin Plate and the Re- 
ceiver, and alfo, betwixt the Receiver and the 
Shank of the Cock, 
The lower Part tobe deſcrib'd is made upef 
an Air-pump, ſupported by a Frame of Wood 
with three $ (111) ſo contriv'd, that, for 
the freer Motion of the Hand, on one ſide it 
may ſtand perpendicular ; a-croſs the midlt 
the Frame, a Piece of Board is nail'd (222) ty 
which the Pump is fix'd. | 
The Pump 3s made up of four Parts, ws, 
An exat = ſtrong . Cylinder, endued with a 
Cay 99E pp Boomer ao; to "ae a 
uc 4455.) is adapted, e up of to 
Parts; _ 55/ which (44) being he ſo large 
in Diameter, as the Cavity of the Cylinder, a 
thick Piece of rann'd Leather is nailed on it, 
by the Addition of which, it cloſes ſo exattly 
to the Cylinder, , that the Air cannot inſinuate; 
The other Part being a thick Plate of Iron (55) 
15 firmly joyn'd to the middle of the former 
Part; it is a little longer than the Cylinder ; one 
Edge of it being ſinooth, and the other n— 
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Chap. XIII, the Spring of the Air, &c, 309 : 


to the Interſtices of which the Teeth of a ſmall 
Nut («, £) are to be adapted, which is 
fx'd by two Staples (22) to the under-ſide of 
the Board naiPd tranſverſe (222; ) on which 
the Cylinder reſting, it is turn'd by the Manu- 
brium (7.) The laſt Part of the Pump is the 
Valve (R) being a Hole at the Top of the Cy- 
linder, which 15 aw towards the Cavity: To 
this 15 fitted a braſs Peg, to be put in or taken out, 
as Occaſion requires. | 
The Engine being thus delineated, the Stop- 
Cock muſt be well oyVd with Sallad Oyl, ta 
ſtop the Interyals of the Internal Surfaces of 
its Parts, and giſo, that jt may with leſs diffi- 
culty tura the Key (S) at Pleaſure ; for the like 
Reaſons the Sucker as well as the Valve is to be 
oyI'd alſo. And here it is as much ſtrange as to 
be admir'd, That when Oyl or Water ſeparate, 
have fail'd in efteRting our Deſign, a Mixture of 
both hath prov'd effectual. ſtly, That the 
lngreſs of Air betwixt the brazen Cover and 
the Ring, may- be likewiſe prevented; it will 
be convenient to plaiſter the Edges with the for- 
mer Cement, on with a hot Iron, that: jt 
may the hetter little Cavities. 
Things being ghys ordered, That no Air may 
remain in the Cylinder, the Handle is to be 
turn'd till the Sucker riſes to the Top of it; 


and then, the Vahve being ſhut, it is ws, he Ae 


doyn to the bottom; by which Means, the A 


being, driven opt of the Cylinder, and a Succe 
HR reg Oe Þ , 


10 without being; proven the Cavi 
of the Cyliader-muſt ied of Air 
that the Turn-cock beng tpra'd ſo as to afford 
# Pallage betwixt the Receiver and _ 
ah | ' Part 


*p | 
oy 


yo Experiments concerning Book, 
ET Part of the Air before lodg'd in the Receirg 
wn be drawn down into the Cylinder, w 


The Methed back the Key, being prevented fron 
TA anto the Receiver, may, by oper- 
-< Ne Valve, and winding up the Sucker, be 


ing the Voie and win ahd fo, by reiterated 

i - _ Air out wow Receiver, an 
ns of it again ont e Cy 

may be exhauſted as the Nature of Ord 

ment requires. 

Having thus given your Lordſhip a Deſcrip 
tion of the -Engine, and Cautions for the 
vention of the Ingreſs of Air, neceſſary in ſome 
more curious _—_—_— I ſhall in fhortac 
nn your Lordfhi 'P, That the Ex 

proceed to entertain your Lordſhin with, ar 
ſuch, as require fiot ſach Exattmnefs in the fore 
mentioned Cantions, provided the Pump be 
_ plicd and the Crannies not colin 
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EXPERIMENT |. { 


why Aanner of Pumping eur} Air, Ke | A 
1071 Concerxing pring Ela ry 
| Apprebenſins 


Air, in Ordey tro 4 more t{thr 


- ſubſequent Experiments, 
EE whet hath "or may Cond it append 


the Valve ant _—_ 
down ain, the Air wi deputy 


panded- both ney home ahd Sucker; al 
upon Than etaningrh Rey, and opening the "o 
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Chap XII. "the Spring of the Air, Sc. wr 


near a Cylinder full of Air will be expell'd; . 
but the Receiver, I —_— os 
more and more ex , lefs proportiona 

is ford out; ſd that at the laſt, before you 
need to open the Valve, the Sucker will riſe 
almoſt to the Top of the Cylinder; and if, 
when it is ſo exhauſted, you let go the 

and the Valve be ſtop'd, the Sucker, meerly by 
the Force of external Air, overpowering that 
more rarify'd Air- within, will be forc'd up to 
the Top of the Cylinder ; where we may ob- 
- WH ferve, That as the Sucker is prefs'd higher by 
| WH external Air, fo it is an Argument of the Re- 
- Wh criver's being more or leſs exhauſted ; the Air 
| WH in the Sncker being accordingly more or lefs 
' WH able to reſiſt the external, as it varies in Quan- 
WH tity: We may obſerve alſo, That whilſt the 
' WH Receiver retains any conſiderable Quantity of 
| —; there is a Þbrisk Noiſe upon turaing the 
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But to render theſe Experiments more intelli- a rs f 
ble, I ſhall rake Notice to your — of "14 _ 

on, which ma ___ them ; which is, 
That the Air conſiſts of certain. ſpringy Parti» - 
ces , which, being bent and prefs'd together by 
mcumbent Bodies, always endeavour to remove 
that Preſſure, and to dilate themſelves ; which 
Notion may be confirmed, by conſidering, that 
the Air conſiſting of Parts incumbent on one 
another , TOR their weight, muſt 
compreſs the lower ; which com 
Partsmuſt conſequently havea Powerof ſelf-Di- 
lation : So when a Fleece of Wool comprelled, , 
upon the Removal of that Preſſure again ex- 
pands it ſelf;the Springineſs of the Air may _ 
wiſe 


Experiments concerninz Book i 


wiſe be explicated by ſuppoſing with the lags 
nious Des Carter, that the Air 1s a Congerie 
flexible Particles , of various ſizes and very i. 
regular Figures , raiſed by the Heat of the Sw, 
and ſwimming in that Matter,which eacom 
the Earth; which being, by that «cher that 
about them, kept ſeparateand in a violent Ag. 
tation, acquire that Springineſs which 
og: loſe in ſome meaſure by being co 

By both theſe ways the Springineſ of the Ar 
tnay be explained ; yet by which with moſt Rez 
fon I ſhall not now diſpute , being not { mud 
concerned about the adequateCauſe of that Spri- 
gineſs, as to manifeſt, that it hath a Springineſs,o 
order to ſhew the EfteQts of it ; for I am not& 
tisfyed, whether either fo far explains it's N 
ture, as to make it intelligible. 

But in oppoſition to this Notion it may be al- 
ledged , that tho it weregranted , that the Ai 
is made up of ſpringy Particles ; yet, it woull 
only account for the Expanſion, and the Dilatat- 
on of the Springs of the Air , when appareatly 
compreſſed in Wind Guns and other Pacumat- 
cal Engines ; whereas from theſe Experiments 
does not appear, that there was any Com 
ſion before the Air was included in thoſe Guns 
To remove this Difficulty, there are ſeveral E- 
periments which prove, that our Atmoſpheres 
not _—_—_ heavy,in reſpe&t of ſome Bodi 
one of which I ſhall mention here, whick is bb 
that a Lamb's Bladder dryed, whoſe Cavity ct 
tain'd two thirds of a Pint, being preſs'd toge 
ther, and counterpoiſed in a very nice 
and being prick'd, upon the avyolitioa of x 
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Air contain'd in it, loſt a Grain and an eighth 


Part of what it weigh'd before ; from whence, 


if we may conceive , that it hath weight, it fol- 
lows, thata Column of Airof many Miles high 
leaning on thoſe below, is enough to compreſs 
and bend their Springs ; as when Wool is heaped 
toa conſiderable height , that which lyes under 
is compreſſed by that which lyes upon it ; and if 
upon a Parcel of Air, ſo large a Quantity lyes, 
no wonder, that upon the Removal of that Preſ- 
fure, it powerfully expands. 

As for the Objection, that Water varies not 
in it's Weight in the lower from the upper Part, 
it may be anſwered , that the difference betwixt 
Air and Water is very conſiderable; thelaſtnot 
being capable of Compreſſion ; whereas Air is. 
To which may be added the Experiment'tryed 
by Monſieur Paſcal (the Son) at the foot,the midle 
and top of that high Mountain (in Avergne) cal- 
led Le Puy de Domme, where the Mercury fubſi- 
dedabove three Inches more at the Top than the 
bottom ; the Reaſon of which is, that the Air 
leſs vigorouſly preſſed againſt the Quickſilver at 
the Top, and ſo was leſs capable of bearing it 
up. : | 

Andif it be objected againſt what hath been 
propoſed, that if it were ſo compreſled,it would 
not be ſo ready to yield to the ſlight Force of 
Flyes, and even Feathers, it may be anſwered, 
that as a Piece of Wool ſqueezed together,makes 
a manifeſt Reſiſtance to the Preſſure of the Hand; 
ſ the Air does to thoſe Bodies,tho it's Reſiſtance 


not ſtrong enough to overpower their Motion, 


the Parts of it being in a continual Diſpoſition to 
Nield to ſolid Bodies, upon the Account of it's 
Fluidity, 


es. 


Why Mer- 
rn ſuſ- 
higher at 
the bottom 
than the 

r 
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Fluidity, and the perpetnal Motion of its * 
occaſioned by their continual Endravonrs toe 
pand and unfold themſelves. 


EXPERIMENT Il 
Of the Preſſure of the Air againit the Sideuef th 
Bodjes it encompaſſes. The Preſſure of the Als s 
eluded within an Ambient Body explan'd. 


The Ait F when the Air is almoſt drawn out of the 
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prefer ntes Receiver, one endeavours to lift up the 
Bodies it raſs Key which is plac'd in the middle of the 
encomps/- Braſs Cover ; it will be as difficult to raiſe t, 
fer. asf a conſiderable Weight were ty'd toit; fr 
the Spring of the Air included in the Receive 
being weaken'd, and not able to bear up ftroag 
enongh againſt the bottom of the Stoppie, 6 
powerfully as before; whoever lifts up the 0p 
muſt likewiſe bear up the whole Pillar « 
xternal Air, which preſſes upon the top of tie 
Stopple : Bur if the Air be gradually permitted 
to get into the Receiver, the Internal A beay 
more compreſ#d, and its Spring encreasd, it 
bears up againſt the Stopple more powerfull, 
and the Preſſure of the Intern4l and Exterid 
Air being brought nearer to an e/fquilibri®, 
the Stopple may proportionably be lifted up wit 
leſs ty; nll at length, the whole Cavity 
of the Receiver being fill'd with Ar, it may 
fily be taken np. 

But it's thought ſtrange by ſome, how ti 
Preſſure of the Inclnded, can be any ways py 
portionable- ro: the Preſſure of the Externd 
Air ;, fince it is ſo encompaſs'd by the ſides 
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I Recrirer, that thoſe Pillars -of Air, which 

ould preſs upon it, if open; to the Air, are 

baly icnumbent on the External Swperficies of the 
Receiver; but to unfold this Difficulty, we may 7h Air es 
tonſider, That as a piece of Woof ſqueezed in 544 in che 
ones Hand, and ſo enclos'd in a Box, is kept 79, 65s. 
from expanding equally by the ſides of the Box, re of te 
gs if it remain'd In ones Hand ; fo the Air com- 9 
preſs'd by the Incumbent Aſmoſphere, and con- 

yeigh'd in that compreſs'd State, into the Re- 

ceiver, is equally kept from ing it ſelf by 

the fides of theReceiver,as if it were ſtill ſqueez'd 

ue by the weight of the Armoſphere: Andif 

it further be objected, that if the Air in- 

duded in the Receiver were ſo confin'd by the 

ſides of it, it's continual Endeavour to expand 

would break the Glaſs : It may eaſily be an- 

fwer'd, that the expanſive Fotce of the Inter- 

nal Air, is counterpois'd by the Compreſſure of 

the External, and conſequently there yung an 

&ual Preſſure on both Gd&, ir is preſerv'd en- 

tire; for a like Reaſon thoſe lender Bubbles, 

which Boys uſually blow up with Soap and Was 

ter, continue whole for a good- while, the In- 

{ d External Air, being compreſs'd to a 

uſt Lbrium. 


EXPERIMENT Il. 
Concerning the Force requiſne to draw down the 
Sucker : The Opinion of a Modern Naturaliſt 


txamini'd; 


eng the Sucker may: be eaſily drawn eh P 
_ down, by the help of the Afannbrixm, rrquifce ta 
Feb without that it will _—_ a Force ca pabe re baker 
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raiſing ſo much of the Armoſphere as 
it : TheReaſon of which De Pra 
in a Tube; for tho” the 
the Armoſpbere is able to ballance 
S© to tweaty five Digits ; yet if the 
wry exceeds that height, it pre- 
y over-powers the Preſſure of the incum- 
- Armoſphere, and ſubſides to its juſt height, 
from hence we may learn, why it is 
to draw dowa the Sucker ; ſo it like- 
us, for what Reaſons the Sucker, 
violently forced down, upon a Relaxz- 
t Force riſes up again; for the Spring 
MC pay So Feathers of ee. 
y up by ure © , 
till that which is coatain'd in the Re- 
ceiver be equall 'd, fo as to be able 
to reſiſt the Preſſure of the Armoſphere. There 
is one Thing more remarkable 1n this Experi- 
if the Valve be ſtopped 
is rais'd to the Top of 
the Cylinder, it finds an equal Reſiſtance by the 
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which it receives from the Air ſucked out, 15 2 
; for were it ſo, it would be more difficult 
to draw down the Sucker, when it is further 
from the Receiver, a greater quantity of Air 
— ED 
premis? iment, it is evidel 

that the weaken'd Preſſure of the laternal 3 
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grefs of the External. 
EXPERIMENT IV. 


Concerning the Swelling of a Bladder, The Opis 
mon of a Learned Author Examin'd. 


pſeton work ; we obſerv'd, thatas the Air 
lathe Receiver was gradually exhauſted, that in 
the Bladder was accordingly ed, till the 
Receiver being near fully exha the Bladder 
em'd very mnch diſtended, with the included 
= a- = confirm jw] Gueſs, that the _ 
| e Ar in the Bladder, proceed 
y from the weaken'd Preſſure of the am- 
 bient Ai, rwe pradually left in the external Air, 
and found, that the B by _ ſabſided 
Hll it became as empty as before : But one thing 
Remarkable in this Experiment was, that the 
more the Receiver was exhauſted, the more 
ſeafibly the Bladder was diſtended. 
And left in this Experimggt it ſhould be 
doubted, whether the Diſtention of the Bladder 


& ſofficient fo account for the more violent I 


Aving conveigh'd into. the Receiver a The 
Lamb's Bladder,well dry*d and limber, and," 


—_— 


=1%, 
ll of Air,the Cover being lated on,and the Blader is 


#1 Recaver 
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—mas half empty, and half fill'd with Air, the 
empty Part being parted from that which con- 
tain'd the Air, by a Ligature. 


EA ERIMENT V. 


Concerning a Bladder which bur#t in the Re- 
cerver, and another by Heat. 


Frcs T YAving put a Bladder moderately Blown 
ply. = H into the Receiver, before the whole Ar 
was drawn out, the Air preſently expanded and 
broke the Bladder with a conſiderable Crack; 
ND SIEimant frequently ſucceeds, yet 
af the Bladder be one that is too dry.jt is hard to 


tie ito faſt, but that ſome of the included Air 
wm get out,and ſo fruſtrate the Tryal. But to 


y inform'd whether the Air is out or not, 
we may be ſatisf'd, by admitting Air afreſhinto 
theReceiver, which will, if the mention'd Acd- 
dent happens, compteſs the Bladder more than 

_. when it was firſt put. in. But it is not onl 
poſſible, that the Air ſhould expand it ſelf 
powerfully in an exhauſted Receiver ; but if a 
Bladder well blown , be brought near a good 
fire, the included Air will burſt the Bladder with 
a conſiderable Noiſe. 


EXPERIMENT \.L. 


O try how much the Air was capable of 
being expanded, we fix'd the Neck of 2 
wet Lamb': Bladder to the Neck of a Viol; which 
being cm into the Pneumatical Receiver, 
upon the ExſuQtiondf the Air, we obſerv'd, - 
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eh 


the Air which was contain'd in the Cavity of the 
Viol was ſo far expanded, that tho* the Viol 
was able to contain above five Drachmsof Wa- 
ter, it filled and diſtended the empty Bladder , 
which was large enough to hold five Ounces and 
half a Drachm. In which Experiment, the ex- 
panded Air poſſeſſed nine times as much ſpace as 
«did before Expanſion. 

But to meaſure the Air's Expanſion more 
nicely, we fix'd a Glaſs Bubble to one end of a 
Cylindrical Pipe, hermetically ſealed ; the Di- 
ameter of whoſe Bore was about a quarter of 
an Inch; and having paſted a Piece of Parch- 
ment upon the outſide of the Tube, which was 
divided into twenty ſix equal Parts, and mark'd, 
with black Lines, we fill'd the Cylinder almoſt 
full of Water, fo that, after a few Tryals, by 
inverting the Cylinder, and ſtopping the open 
\ End with one's Finger, we could perceive, that 
a much Air might be permitted to riſe up to 
the Bubble, as- was equal in Extenſion tothe 
Breadth of one of thoſe twenty fix Diviſions ; 
When this was done we fitted the open end of 


linder to a Glaſs Viol, which was fill'd | 


with Water to the Height of half an Inch; all 
which veikg put together into a Pneumatical Re- 
ceiver, after a few Exſuctions, the included 
Air was ſo much expanded, as to extend it ſelf 
to the Surface of the Water; in which Expe- 
nuneat the expanded Air took up thirty one 
times as much Space as before. 

- And this Experiment being repeated in a Cy- 
linder , which afforded a larger\ſpace for the 
Atr's Expanſion, it took up aboveſixtytimes the 
ſpaceit did before. And repeating the like Ex- 

V 3 periment 
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$30 Experiments concerning Bookil 
riment with a GlaG Pipe thirty Inches 
jos of it having a Hole in the Cover to ſtar 
out through) by weighing the Water in a nice 
+ Pair of Scales together with the Pipe, firſt with 
the Bubble of Air included, and after when the 
Tube was wholly filled with Water, we found, 
That the Air which poſſefled but the Space of 
one Grain of Water had been expanded, ja the 
exhauſted Receiver fo much by its own ieriy, 
as totake vp 152 times jtsS before Extenſion, 
And ſince Marcenme affirms, That the Air 
may be © expanded by Heat, as to take up 
feventy times $3 Space 'I conveyed a Cylinder 
the former Magnitude into the Receiver, and 
That upon the Exſuftion of the Air in 
the Receiver, that in the Cylinder deſcended 
down almoft to the bottom of it, the 
lower Surface of it being very convex, and 
ſeeming ſeveral times to knock upon, and re- 


bound from the bottom of the Viol; which 

was an Argument of the expanſive Force of the 

Air; fince the Water it depreſſed, upon the 

«drawing aut of the Air, was much below the 
e of the Water contain'd in the Viol. 


EXPERIMENT VI. 
Whet Figgre beſt reſiſts the Preſſure of the AIR, 


AVING got a thin Glaſs Bubble, which 

was large enough to hold about five Oun- 

ces ot ' Water, to which wes fix'd a ſlender 

Neck, about the Bigneſs of a Swan's Quill, 'we 

moderately ex the Air out of the Re- 

cerver, and then taking it out of the Pump, - 
| joyn 


. *£ y Lt, "_ 
LS 


Xi, he Gprag of the Al, Ger ar 


joyn'd the Neck of the Bubble to the lower 
Orifice 'of the Receiver, ſtopming the Crannies 
with melted Plaſter to preveat the Ingreſs of the 
Air; and tho' the Glaſs was as thin as yet 
upon turning the Rey of the Sto , and 
giving the Air included in the Bubble Liberty 
toexpand , the Bubble ſuſtained the Preſſure of 
the whole Armoſphere, without being broke. 


EXPERIMENT VII 


_ enough to hold about Three Piats, 
repreſented by the Seventh Figure; The Roſtrum 
(E)being hermetically cloſed : In the Top of the 
Reftram was a Hole, into which, one of the ſhanks 
of aStop-Cock of an ordinary fize was cemen- 
ted, the other being fixed with Cement in the 
Part of the Pump; which being done,and 
the upper Orifice of the Alembick being cove- 
red doſe with a Plate of Lead exactly adapted to 
it, 7 drawing the Air out of the Receiver 
theGlaſs preſently cracked ; which Crack is re- 
preſented by the Line (a, b) and this Flaw ex- 
tended it ſelf further — as the Air was 
more exhauſted , yet this Glaſs Veſſel was near 
twenty times thicker than the Bubble. 

- And thatthe Figure of the former Glaſs eng- 
bled it ſo much better to ſuſtain the Atmoſphere, 
was further confirmed b __—_ one of the 
Sn hermeticall _ - the Cn, 
which ſo ſtrong xpanſion 
Air contained Id ie, as to continue whole, when 
the Receiver was exhauſted. 

V 4 EXP Fe 


E took a Glaſs Alembick, which was The former 


of Conjr- 


&c. 
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EXPERIMENT IX 


on of the former Experiment : An Fx 
prriment to ſhewthar theſe Phznomena exhibite 
in Vacuo Boyliano proceed not from a fuga V+ 


cul, Oc. 


Aving put the end of a ſlender Glaſs Pipe 
into a Viol , which was large enought 
contain four Ounces of Water, and fixed itt 
the Neck of the Viol with a Cement of Rof 
and Pitch , fo that the end of the Pipe almol 
touched the bottom of the Viol , as in Fig.6, 
this Viol was conveighed into a ſmall Rect 
ver, as much Water being put into it, s 
wrought a little above the bottom of the Cyli- 
der; the upper End af the Pipe being moſt «fit 
| ithout the Veſſel, a Hole having been purpoſe- 
made for it in the Top of the Receiver : The 
vent of which Tryal was, that npon drawing 
the Air out of the Pump, the Weight of the 4- 
moſpbere jnternally preſling into the Pipe, andthe 
Spring ofthe Air within the Receiver, not equally 
againſt the ſides of the Bottle, which were 

ed to it, a Piece of the Bottle burſt out of 
the ſide of it, with fuch a Force as to crack the 
Receiver in ſeveral Places ; and having reiterated 
the i with a round Glaſs Bubble, the 
Leaden Cover of the Receiver was not onlye- 
preſſed, ' by the Weight of the Armoſphere, © 
as to throſt ont one ſide of the Receiver, but the 


- Glaſs Bubble wavcracked into Pieces with fuch 


violence, #469 tear boa which it was 
compaſſed ed with to t from breaking thene- 
eever, in ſeveral Places, * Befory 


Chap: XI. the Spring of the Air, Tc. 323 


Before I proceed to the next. Experiment, it 
may be requiſite to advertiſe, That though the 
larger Receivers are apt, upon ſome Tryals, 
to crack; yet, they are not rendered 
ther uſeleſs, ſince when the Air begins to be 
exhauſted, the ambient Armoſphere compreſſes 
the Lips of the Glaſs cloſer together. if 
the Crack be conſiderable, it may be cemented 
with a Plaſter made of Quick-lime and Scra- 

ings of Cheeſe ground together very finely ina 
liner, and made into a Paſte with a little Wa- 
ter, which being ſpread upon a Cloath about 
_ Inches broad, muſt be apply'd to the 
Cra | 


EXPERIMENT XK. 


AVING ſuſpended a Tallow Candle in Of the 
our Receiver, we found, That upon ==. 
uction of the Air, it was preſently extin- s Recover. * 
guiſh'd; but another being ſuſpended there 
without pumping the Air out, it burn'd a little 
er, the evf both before they went out 
ually contracting and aſcending almoſt to 
oy au the Wieck with a blue Flame. In 
ich "Experiments it was obſervable, that 
when the Air ke Srighs out, the hap rr A 
y extinguiſh'd, emitting very fai - 
rm which roſe a little Height; and difſ-. 
peryd themſelves in the Receiver v —_ 
whereas when the Air remain'd in Veſlel, 
the Smoak aſcended in a. Cylindrical Stream, 
very briskly and recoyPd from the Cover. To 
fy what difference there would be in the Phe- 


r Rn oenmb Sm A mn ds AACR S2a.AC. Aa tra oe I »& &# & | 


together, found, 

immediately extioguih'd for 
Cover could be cemented on ; but having let 
down one of them alone, we obſery'd » that upon 
the Evacuation of the Air, it continu'd to bury 
about a Minute; but if the Air was not mpt 
out, the Flame continu'd more vivid and 
And, as in the Former Experiment, the Flane 
gradually roſe to the Top of the Wieck; fon 
the Latter, it was depreſs'd ncarer the Bottom, 
before it was extinguilh'd. 


EXPERIMENT XKk. 


Concerning the Burning of Coals, and the Contins 
of the Heat of « piece of Iron in Vacs 


in the Receiver, ſuch as Fig. 10. repreſents, 

firſt hid to the height of five Inches, 

with live Wood«coals ; npon the firſt Exſudtion 
made bling the Oops they grew dim, and the 


Fac: ſuſpended a Screw made of Wire 


Pump being three Mitotes, they were 
quite d of their red Colour, and ſeem'd 
extintt, e when they weretaken ou ofthe 
ceiver, "they were re-kindled again; and being 
let down into the Receiver without Phm- 
ping oat the Air, they continn'd red for a Mi- 
nate ar than before; but a like of 
Live continued to burn half an Hour, 8 
the open Air. | 

; But 


Gap.Xill. the Spring of the Air, ©c. my 


—_— 


- But a piece of Red-hot Jrox, 


= ſuſpen 

in the ame Wire, upon an Exſuction of the Air, 
it ſeem'd not to be feaſibly alter'd ; but coanti- 
avu'd red for 4 Minotes; neither was it alter'd by 
gonetng the Air into the Receiver , tho” 
Fames,which were rais'd from ſome Wax, which 
ſtack to the Wire, were much more expan- 
ied, when the Air was pump'd/ out, than 
on it's re-ingreſs. But one thin a 
was,. that w the Air was ſuck'd out, 
not, the ſides of the Receiver were conſiderably 
heated by the Eflievi trafmitted from the Hon, 


EXPERIMENT XI. 
H tes ſafpended a lighted Match in the Concerning 


Receiver, it preſently fill'd the whole Ca- Pts 
with Smoak ; which, together with Air, 

being pump'd out, we could diſcern the Match 

to burn ſtil] more languid;till at the laſt it ſeem'd 

to be totally extiovguyſh'd ; yet ſome time after, 

upon a freſh ingreſs of Air, it renew'd it's Fire, 

being blown up a-freſh by the Acceſs of that 

Aery Body. 


EXPERIMENT XI 


Aving ſuſpended a lighted picce of Match, whe 
Hl aecver ih « ber, worry when 225 
would hinder the Diftention of the x&ca. 
Bladder, as alſo whether the Light of the Match 
| out by its Smoak; 1 ob» 
| the ſame Phenomens men- 


by - "* 
\! —_—_ 


Experiments concerning. Book |, 


: | lag excluded for ſome time, the Fire was totalh 


; des which, the following Phenomena were 
to be obſery'd : Firſt, That upon the turning of 
the- Sto the Cavity ſeem'd immedi 
darken'd, as if it proceeded from a Change 
the Poſition of the Parts of the Smoak. Second. 
ly, That a kind of Halo, conſiſting of ſome Ex- 
halations hover'd about the Flame. And Laſth, 
It. was obſerv'd , that the Fumes did not in the 
w—_ obſtru&t —y Diſtenſion of the Bladder. 4 

. Having try'd the Former Experiment with a 
lighted Match, in a ſmall Receiver, I found, that 
the Fire was quite extinguiſh'd with it's own 
Smoak, before the Cover could be cemented on, 
except the overplus of Smoak was fucceſſively 
pump'd out, and a Supply of Freſh Air was let 
nat the Stop-Cock; which Method would con- 
tribute to the Preſerving of it, 


EXPERIMENT XIV. 
Of the m— of Fire, and Exploſion of Gut- 


acuo Boylian 


Aying faſten'd a Piſtol to a Prop, which 

was plac'd in a Perpendicular Situation in 

ver, and having ty'd a String to the 
Tricker, the other End of which was fix'd th 
the Key above-mention'd, in the middle of the 
Cover, we turt'd the Key round, to ſhorten the 
String ; by which means the: Tricker bang 
check'd, and the Flint as it is uſual, falling upon 
the = op ſtruck Fire, tho* the Receiver Was 
exhauſted, as 8 Piſtal uſually does ; way 


powder in 


o 
s 


Chap Xlll: the Spring of the Air, Oe. $27 k 


Collifion we could contrive, we could 
got, in our Engin, ſtrike Fire with two pieces 
of Steel, ſtriking one upon another. 

But we obſerv'd , That having endeavour'd 
ſeveral times , without Succeſs, to fire Gun- 
, we, but once or twice, met with the 
d Effet: Where we obſerv'd, That the 
Flah was more expanded, than if it had been 
exploded in the open Air; and that when the 
Flaſh was extingmſh'd, the Receiver was full of 
Smoak, the Parts of which mov'd up and down 
very briskly, but much ſwifter, when Air was 
permitted to return into the Cavity of the Re- 
ceiver. 


ahem onto Ee 


EXPERIMENT XV. 


The Unuſefulneſs of Kindling Bodies inclo#d in Va- 
cuo Boyliano, with a Burwing-Glaſe 


*” VT» ww 8_V ws es 3£aS 


Aving conveig'd ſome Black and Dark 
Combuſtible Matter, iato a ſmall Receiver, 

+ 2 it in the Sun-ſhine z a Good Burning- 
Glaſs threw the Rays of the Sun ſo powerfully up- 
08 it, as to make it ſmoak, and fill the Receiver ; 
but the Air getting iato the Cavity of it , we 
could not proſecute the Experiment. And having 
repeated the Tryal in our Large Receiver, we 
found the Glaſs fo thick, that it broke the Rays 
of Light, and ſcatter'd them ſo much, that when 
they fell upon the Combuſtible Martter, they were 
ether incapable of working any conſiderable 


upon it, 


E XP E- 
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' ing excluded for ſome time, the Fire was totaly 


uiſh'd. | 

. Bekdes which, the following Phenomena were 
to be obſery'd : Firſt, That upon the turning of 
the-Stop-Cock, the Cavity ſeem'd immediately 
darken'd, as if it proceeded from a Change of 
the Poſition of the Parts of the Smoak. Second. 
ly, That a kind of Halo, conſiſting of ſome Ex- 
halations hover'd about the Flame. And Laſth, 
It, was obſery'd , that the Fumes did not ia the 
leaſt obſtrudt the Diſtenſion of the Bladder. 

Having try'd the Former Experiment with a 
lighted Match, in a ſmall Receiver, I found, that 
the Fire was -quite extinguiſh'd with it's own 
Smoak, before the Cover could be cemented on, 
except the overplus of Smoak was fucceſſively 
pump'd out, and a Supply of Freſh Air was let 
nat the Stop-Cock; which Method would con- 
tribute to the Preſerving of it, 


EXPERIMENT KXIV. 


Of the Striking of Fire, and Exploſion of Gut- 
powder in Vacuo Boyliano. 


Aying faſten'd a Piſtol to a Prop, which 
43 was plac'd ina Perpendicular Situation it 


| ver, and having ty'd a String to the 
Tricker, the other End of which was fix'd to 
the Key above-mention'd, in the middle of the 
Cover, we turn'd the Key round, to ſhorten the 
String 3 by - which means the: Tricker being 
check'd, and the Flint as it is uſual, falling upou 
the Steel, it ſtruck Fire, tho the Receiver wa 
exhauſted, as 8 Piſtol uſually does ; ny 


Cup. Xt: _ the Spring of the Air, Sc. $27 : 


eſt Collifion we could contrive, we could 
not, in our Engin, ſtrike Fire with two pieces 
of Steel, ſtriking one upon another. 

But we obſery'd , That having endeavonr'd 
ſeveral times , without Succeſs, to fire Gun- 
er, we, but once or twice, met with the 
d Effet: Where we obſerv'd, That the 
Flaſh was more expanded, than if it had been 
exploded in the open Air; and that when the 
Flaſh was extingmſt'd, the Receiver was full of 
Smoak, the Parts of which mov'd up and down 
very briskly, but much ſwifter, when Air was 
permitted to return into the Cavity of the Re- 
ceiver. 
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EXPERIMENT XV. 


The Unuſef, uineſs of Kindling Bodies inclo#d in Va- 
cuo Boyliano, with a Barwing-Glaſs 


Aving conveig'd ſome Black and Dark 
Combuſtible Matter, into a ſmall Receiver, 
C'd it in the Sun-ſhine; a Good Burning- 
Glaſs threw the Rays of the Sun ſo powerfully up- 
on it, as to make it ſmoak, and fill the Receiver ; 
but the Air getting into the Cavity of it, we 
could not proſecute the Experiment. And having 
repeated the Tryal in our Large Receiver, we 
found the Glaſs ſo thick, that it broke the Rays - 
of Light, and ſcatter'd them ſo much, that when 
they fell upon the Combultible Matter, they were 
ether incapable of working any conſiderable 
upon It, 
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The I 


The Gravi- 


Lin the 


EXPERIMENT XVL. 


Aving plaC'd a piece of Wood in our ſe. 
cetver, with a piece of Iron, ins 


r Line, upon it; and fix'd a well-poig 

omg that, we pump'd out the Air, av il | 

yd a Needle to the outſide of the Rs 
| 


bring f _ That —_ —_ dren 

or repel Needle, as 2 
tn'the open Air; and the Needle, nerwh 
moval of the Load-ſtone, after ſome tremuloss 
Vibrations, pointed North and South again. 


EXPERIMENT NVI. 


The Gravity and Rarefaftion of the Air examind, 
by rhe Torrecellian Experiments, together with 
Conſider ations concerning 4 Vacuy m, &c. 


nfidering that it would be a very probable 
Method, to inform us, how far the Prellure 
the Armoſphere, contribntes to the buoying up 
of Mfercary, 10 a Cylinder, ſo many Digits abore 
- the Surface of the Mercury it leans on, to'tr) 
whether in oor Enyine, as the Air was more 0 
leſs acordingly the _—_ in the Tub world 
Kcordmgre ſubſide; we fill'd a Glaſs-Cylinde 
etically ſead with Mercary, whoſe Bote 
was eas ones quarer of anc Diameter, and 3 
Poot neg } Ret r= being inverted in an oblong 
carefully ory Jen into the Receifer; 

and NETS lutedon,theTubecartte 
Hole in the midſt of the Cover, the Cranies be- 
"Ing fild with melted Diachylon; where it ws 


obſer- 


Led oO noo GY _W”_ DRY as W LI 


Cap.XI1L. the Spring of the Air, &c. 


obſery'd, That the Mercy remain'd elevated 
to the ſame height, as if the Foot of the Tabe 
had been prefs'd: upon, by the Armoſphere, the 
Air included in the Receiver being in a compref- 
ſed State, and ating by Virtue of it's Spring. 

The Cylinder of Mercigy being thus plac'd in 
GE ant ar that, nnnthes, olerig 

out, 4 &T, © 

the Mercxry after each , gradually to ſubſide; 
till at the laſt, it ſubſided a conſiderable way in 
the Pipe, down into the Body of the Receiver : 
and to put it beyond diſpute, that the —— 
of the Mercxry, depended upon the weaken? 
__ the included Air, and the «/£quli- 
bam betwixt the Preſſure of that, and the Gra- 
vity of .the Mercary ; we turn'd the Key , and 
= G7 Air gradually to re-enter; and ob» 

'd, That the Mercury accordingly roſe in the 
Pipe, almoſt to the height which it was firſt ſh- 
ſpended at; and the Reaſon why it was not 
ras'd quite ſo high, was, becauſe ſeveral Bubbles 
of wo Ni > lai ym _ the _ 

b above it, depreſs'd, and kept it 
ding. by taking up more room in the Top 
of the Cylinder. 

In trying of which Experiment, having once 
made uſe of Dzachylon Plaſter, to ſtop up the 
Topof the Tube, we found, that tho* the Mer- 
ey ſubſided conſiderably upon the Operation 
of the Pump ; yet the Air ſo powerfully inſi- 
nated it felf through the Ds Plaſter, 
that it ſunk in the Pipe inſenſibly of it ſelf. 

Another thing obſervable in this ment, 
Way, thatif, when the Air was exhauſted, it were 
again permitted to run. in too faſt, it would 
. 89 
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go near to break the Cylinder , by forcing ws 


Mercury up too quick. 
o deb er, ewe ere tro 
| upon the Firſt Exſuctions, the 
Mercury fabfided above an Inch; yet whenit wa 
low in the Receiver,it would not ſubſide overthe 
Breadth of a Barley-corn ; beſides, by reaſon d 
the Parts of the Air, tending to a Reſtitution 
of their Springs; it check'd and caus'd the __ 
ſaver after it's deſcent, to fly back againa 1 
after each ExſuQtion: 

Another thing remarkable in this ay 
is, That having try'd it in one of our ſmall Re- 
ceivers, we found, that at one ExſuRtion it fell 
18 Inches and a half, and at another time 19 and 
a half; from whence we may infer, that it might 
be of no ſmall uſe to conſider, the various Fhe 
nomena afforded by the different Magnitude of 
the Receivers, in which theſe Experiment: are 
made; and alſo the various Bores of the Cyli- 
ders, which contain the Mercary; for thence one 
Sy gueſs at the Quantity of Air ev 
tracted out of the Receiver, by the Subſiding df 
the Mercxry in the Tube, , 

To the foregoing Obſervations, we ſhall add; 
That havirig once try'd the Experiment, i 3 
Tube about two foot long, 1 found,that upon the 
firſt Exſution, the Mercury fell above a Spalh 
and afterwards ſubſided by degrees, till the Air 
was re-admitted, and then it was rais'd near 0 
the fa of the Tube again. 

ly, It hath been obſerv'd, That when, 
by the help of the Pump, more Air hath been 
{queez'd into the Receiver, than what was 
un by the, Weight of the Armoſphere, the a_ 
os W 


A— 
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Was azaun kr nit: 

jerrmenr,, and then '(tyercd, Prmuomes, Otero: —_ , 
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_330__ Bxperiments concerning Bookit 
go near to break the Cylinder , by forcing the 


Mercury up too quick. 
Bel Ss We —_— os ee before inti 
| upon the Firſt Exſuctions, the 
Mercury fablided above an Inch; yet whenit wg 
low in the Receiver,it would not ſubſide overthe 
Breadth of a Barley-corn ; beſides, by reaſon 
the Parts of the Air, tending to a Reſtitution 
of their Springs; it check'd and caus'd the a9? 
ſaver after it's deſcent, to fly back again ali 
after each ExſuQtion: 


Another thing remarkable in this Lb 
is, That having try'd it in one of our ſmall Re- 
ceivers, we found, that at one ExſuRtion it fell 
18 Inches and a half, and at another time 19 and 
a half; from whence we may infer, that it might 
be of no ſmall uſe to conſider, the various Phe 
nomena afforded by the different Magnitude 
the Receivers, in which theſe Experiment: are 
made; and alſo the various Bores of the Cyliz- 
ders, which contain the Mercary; for thence one 


—_—_—y gueſs at the Quantity of Air et: 
out of the Receiver, by the Subſiding d 


To the oing Obſervations, we ſhall add, 
That havirig once try'd the Experiment, it 3 
Tube about two foot long, I found,that upon the 
firſt ExſuQtion, the Mercury fell above a Spal 
and afterwards ſubſided by degrees, till the Ait 
was re-admitted, and then it was rais'd near t0 
the top of the Tube again. 

» It hath been obſerv'd, That whe 
by the help of the Pump, more Air hath been 
ſqueez'd into the Receiver, than what was forcl 
un by the, Weight of the Armoſphere, the _ 
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the ay or cbr Tube,. , 
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would riſe above 27 Digits in the Tube, and 
would be ſuſpended at that height, till the Air 
6 was again let out. V3 
; Having ſaid thus much of the Torrecellien Ex- Coconng 
| ment, and the ſeveral Phenomena obſervable * * "ay 
* WW init, perhaps it may be expected, that I ſhould - 
j fay ſomething, concerning that Controverſy, | 
| WH Whether or no there be a YVacwm in the Re- 
ceiver, when the Air is pump'd out : But being 
* WH oowilling to take it upon me to determine ſo 
nice a Controverſy; I ſhall only intimate, that 
+ W were the Cavity of the Receiver void of Matter, 
it would be a difficult thing to conceive, how we 
| WH fhould have viſible Jes of things contain'd in 
| it; fince they muſt either be convey'd to our Sen- 
fory by the refleted Rays of Light, or they muſt 
; from ſome ſenſible Emanations from the 
ies themſelves. And from the foregoing, Six- 
teenth Experiment, it appears, That the Efiluvis 
of a Load-ſtone do permeate the Cavity of the 
Receiver, which makes it probable, that the 
| Magnetical Steams of the Earth do ſb too. 
| But on the other hand, it may be alledg'd, 
That ſince the Effluvia of a Load-ſtone may be ad- 
| WW mitted into the Receiver, when it ſeems full of 
| Air, it may be urg'd, that the ſubtle Emanations 
' WI of that Subſtance are only diſpers'd through the 
| WI Vacuities of the Air; and conſequently when that 
' MW Air is exhauſted, the Spaces which the Air poſſeſ- 
WH fdbefore, may be lef yoid of Matter; for from 
the Thirteenth Experiment it appears, that Mat- 
ter, which, if cloſely pinned up together, takes 
up but a ſmall Space, may be diſpers'd through- 
out the Receiver, a very ſmall Portion of the 
Match being able to _ whole Cavity of k 
WI] 
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| Tube; but being expanded with Heat, would 


with Fumes. And as for the Arguments before 
alledg'd in favour of a Plenitude; they rather 
ſeem to argue, that it may be, than that it really 
is; e107 rene uſually drawn in Proof 
of ſuch a Plenitude, are rather grounded on the 
Carteſian Notions of a Body, than on Subſtantial 
Experiments; for they thinking it a Contradi- 
Qtion in Adjefto ſo ſay, a Space can be void of 
Body, ſince they make Body and Extenſion inſe- 
parable; they therefore in favour of their ow 
Do&rin draw Inferences from their ownPoſitions 
to argue for a Plenitnde. 
But to leave ſo Nice and Doubtful a Dif 

I ſhall proceed to lay down the following Adver- 
tiſements : Firſt, That the Difference which 
ſometimes happens betwixt the riſing of Mercy Ml 
here in England, and beyond Seas, being about Wl | 
two Digits, it rather proceeds from the Short- | 
neſe of our Engliſh Inches, compar'd with thok 
beyond Seas, than any ſuch conſiderable Diff- 
rence in the Weight of the Armoſphere. Ano- | 
ther thing to be advertiſed is, That except more | 
than ordinary Care be taken, when the End df 
the Cylinder is immers'd in the Veſſel of Merawy, 
ſeveral Bubbles of Air will riſe to the Top df 
the Tube, which, being condenſed with Cold, 
will permit the Mercxry to riſe higher in the 


ſenſibly depreſs it. And, 

If it ſhould be demanded, What Methods ar 
to be taken to prevent the Intruſion of the Air, 
the following Requiſites are to be obſery'd: Firl, 
the lower Orifice of the Cylinder muſt bt 
ſmooth, and ſo much inverted on each fide, 8 
not to exceed a quarter of an Inch in Danes 
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Secondly, the Tube muſt be fil'd fo full, as not 
to admit of any Air, betwixt the —_ and the 
Mercury. Thirdly, before the Tube is quite 
hill d, it will be requiſite to invert the Tube, that 
the Air included ia it, may, by aſcending to the 
Toys an upon 4 Re-iaverſion back againggather 
all thoſe little Bubbles of Air, which are diſpers'd 
through the Adercary, as it paſſes from one end 
of the Cylinder to another ; and to drain the 
rury more oy gon may, by applying a 
tron, cauſe thoſe leſs Bubbles, which are not 
excluded by the former Method to break 


which will be promoted by ſhaking the Veſſe 


ypon every Drop of Mercury, put into the Pipe. 
By which Method, having in a great M 
clear'd the Tube of Air, I have, in one, that was 
pretty ſhort, rais'd. the Mercury to no leſs than 
30 Digits and an cjghth. 


EXPERITE MINT XxVIIL 


The Variation of the Riſe of the Merciry in the 
Glaſs-Cylinder, and the Reaſon of it conſider d, 


Aving fill'd a Tube about 3 foot with 
Mercury, and plac'd it in —_— Frame 

i the W I obſery'd, the Mercury was 
ſeaktbly depreſs'd in. bot Weather, by: the Ex» 
panſion of the Air, which ſwam: about. it, and 
ras'd again ig. Cold; the Altitude -yery often 
rarying without ap manifeſt Cauſe: So that in 
bye Weeks time it had aſcended and; deſocnded 
nt two Iachss; the utmoſt defiant below the 
Altitude of it's firſt SuſpenſGen,. beiog of an 
lich 5 and it's cetuoſe Detbont being gþ, and it is 
4 not 
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not wo , but that the Variation of the 

Altitude of the Mercury, would have bee 

more conſiderable, had the Experiment been 

—_— in a longer Tube, and in the oe 
ir, 

And here it may be ſeaſonable to take notice, 
that could there be any ſenſible Variation, ob- 
ſerv'd in the Altitude of the Mereury upon the 
Ebbing and Flowing of the Sea ; it would be of 
no ſmall Moment 1n determining whether the 
Prefſure made upon the Air, by the Moon, were 
any ways concern'd in cauſing the Ebbing and 
Flowing of it, and ſuch like Phenomena. 

But to return' to what we obſery'd further: 
Having taken the Cylindrical Tube ont of the 
wooden Frame,on a ſnowy day we obſerv'd, that 
the Mercury was rais'd Twenty nine Dn 
and three Quarters, above the Baſis which it 
lean'd on. 

If it ould be ask'd, from whence theſe Vs 
riations in the Altitude of the Mercury: * 
ceeded ? I ſhall offer the following Conſiders 
tions. 


The Reaſms Firft. That the Air above the Mercury, being 
why Mercs- very weak; and not able to make any 


ry us mot al- 
Ways equal 


D Juipend- 


_ Reſiſtance tothe Riſing Afercury , It may be 
eſteem'd a Cauſe, why it riſes no higher , b&- 
cauſe the Aſmoſphere is able to ſuſtain no more 
of it; foraſmuch as the AMercury and the A- 
woſphere are ballanc'd in/an MKyqwilibrium ; for 
the Reſiſtance which the ' Air above the Mer 
\cxry can-make,is ſo ſmall, that it would riſ 
but very little higher, were there none at all it 
the Top of the Tube. 


Secondh, 
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Secondly, We may conſider, that the External 
Air is ſubje&t to many more Alterations and 
Changes, than the Internal contain'd inthe Top 
of the Tube,the latter _ ſubjeQ tobe wrought 

: But the former is 
ſubje& to many and conſiderable Alterations, 
belides thoſe obſervable in this Experiment, the 


on only by Heat and Col 


Effect of its fainter Changes being evident by 
their Effedts on bruis'd and feeble Bodies. And 
that there are conſiderable Changes in the Ar, 


ſome days, tho? on others, which ſeem'd clear, 
the Air was ſo condenſed, that he could not diſ- 
cera it ; and thet the like Changes of the Ar 
have ſenſibly alter'd the Proſpects of ſeveral Pla- 
ces, is too commonly known to need further 
Inſtances : And we our ſelves have often taken 
Notice of plentiful Steams and Exhalations in 
the Air, by the uſe of Teleſcopes, which could 
not otherwiſe be taken notice of , which after a 
Showr of Rain would preſently diſappear : And 
that ſuch Steams do riſe from the Earth, hath 
been obſerv'd by Miners, who are often too ſen- 
ible of Damps, which except timely prevented, 
make the Air ſo thick and muddy, as to put out 
their very Candles. And that the Thickneſs of 
= Air may contribute to ord of =_ 

ercury in the Pipe, appears from what hat 
been before obſerv'd in the Torrecellian Experi- 
ment. 

And ſince the External Ar is liable to be al- 


rd ſo many ways, by the Mixture of inſenſi- 
ble Corpuſcles of Matter, its Rarity and Deaſi- 


X 3 ty 


Cs 
is further evident from what Kircherws, during ;» Irog-by 
his Stay in Malta obſerves concerning Mount ##ic: of The 


etna, which he could ſee from that place on _— 


- 


ty are ſufficient to account for the ſeveral Vari 
come i the Height of the ſuſpended Mercury, 
fince accordingly as the Air is Rarif'd, its Pref 
ſurein Bodying up the Mercury muſt accordingly 
be varied. 


EXPERIMENT XX. 


O try whether a Cylinder of Water woyl( 
ſubkde in our Receiver as the Cylinder of 


F Mercury did, we filld a Cylinder of four foot 


long with it, which being inverted, and the low. 
er end placed ina Glaſs Veſſel, we let it dom 
iQ the Receiver and cloſed jt up ; which being 
done, and the Pump fet on work, we found that 
It did not in the leaſt ſabſide till ſuch a Quantity. 
of Air was extiauſted, as to leave the included 
Air fo much weaken'd in its Spriag as to bt 
work'd upon, and over-power'd by the weight 
of the Water ; and then, upon every Sudtion, 
it ſenſibly ſubſided, tho' not ſo much as the 
Quickfilver ; for whereas the Quickſilver fub- 
ſided till it fell within an Inch of the Bſi, the 
expanded Air remaining in the Receiver, ws 
able to bear up the Water a Foot high. But the 
Experiment being try'd in a ſinall Receiver, tht 
Quantity of Air included in that, coming near- 
er to an aFgqailibrimn with the Cylinder of We 
ter, it ſenſ@bly ſabſided upon the firſt Exſudtos; 
and much lower ypon the ſecond, and ſometimes 
not much leſs that two foot ; and the Waterl 
this as well as the forther, upon a reingres 
Air poſe to the Top of the Cylinder, but wit 
more Speed than the former, © 
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EXPERIMENT XX. 


O evince that Water hath, beſides a no- Corrine 
table one, a languid Elater, we filPd a « water. 
Bubble with a long Neck, tern'd by the 
Chymiſts a Phyloſophical Egg, about a Span a- 

bore the Bubble, with Water ; where fixing a 
piece of Paper, we conveigh'd it into the Re- 

ceiver, and found, that, after part of the Air 

- Was pany out, the Water ſenſibly roſe vpon 

every Exſudtion, the breadth of a Barly-Corn ; 

and upon the ingreſs of the — ſubſi- 

ded to its former place. Another Inſtance of 

the Air's E on, I obtain'd by filling a round 

Pewter Veſſel with Water at a ſmall Hole, 

which being ſtop'd with Soder, and the Veſlel 

brais'd in ſeveral places, to compreſs the Wa- 

ter, the Veſſel being perforated with a Needle, 

it ſpun out with Force enough to raiſe it a con- . 
liderable height into the Air. 


EXPERIMENT XXL 
Hs: fil'd aGlaſs Viol with Water,which Cecerning 


contained ſomething above a Pound, I **/* 
a Glaſs Pipe , about as thick as a Gooſe 

Quill ; and/having put one End of it into the 

Neck of the Bottle, and clog#d it with Cemeart, 


_ TAIPA the Pipe halt full with Water, ſticking a 


piece of Paper at the Superficies of the.Water 
on the outiide of the Pipe, which being plac'd 
in the Pump, after the Air had been pump'd a 


* While; above ſixty Bubbles of Water as big as 


Peaſe roſe out ot the Water, one after another ; 
4 4 ang 


hes > eiaed 


$7 
4 
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and the Water in the Bottle ſo far expanded, 2; 
to riſe quite up to the Top of the Pipe; and he. 
ing permitted to ſubſide, ſeveral Bubbles of At 
roſe out of it afreſh,as ſoon as it renew'd its Ex. 
panſion as before ; but upon a reingreſs of the 
Air, it preſently ſubſided almoſt to the Bottom 
of the Pipe. 

Beſides which, the following Phenomeng were 
obſervable : Fir##, That thoſe Bubbles, which zf. 
cended laſt, were much larger than the former, 
either, becauſe their Parts were more expande{ 
than before, or becauſe more Bubbles of 4; 
were united together, but whatever was the 
Cauſe of it, we obſerv'd, that they aſcended much 
ſlower than before, 

Another thing to he obſerv'd was, that tho' 
Bubbles are uſually wont to riſe above the Sur- 
faceof the Water, encompaſs'd with a thin Film; 

et, in this Tube, the Surface of the Water being 
Boas, the leſs protuberant Parts of the Bubble 
were covered with Water. 

Another Obſervation which occurr'd ws, 
that whereas thoſe Bubbles which roſe at the 
Beginning of the Operation,divided the Water 
which they paſs'd through,in their Aſcent; thele 
latter expanded Bubbles, filling up the Cavity 
of the Cylinder ia their Paſſage, rais'd the W#- 
ter before them ; till the Air was again permit- 
ted to re-enter the Receiver , and then the) 
wholly diſappeared. 

From which Obſervations it may Naturally 
be inferr'd ; Firft, Bodies under Water may tt 
preſs'd upon by the Armoſphere, as well as it- 

cumbent Water ; Secondly, It cannot be heace 
gerr'd, that the Tntumeſcence of the Witter 
peo 
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proceeded from any Elaſticity in it ; ſince, it 
might more probably Kawnors An. the Elaſticity 
of the Air lodg'd in the Pores of the Water. 
And to make it probable, that thoſe Bubbles 
proceeded from ſinall Particles of Air, difpersd 
through the Pores of the Water, and not from 
any ſpirituous Parts of the Liquor expanded, I 
ſhall ſubjoyn the following Experiment. 


EXPERIMENT XKI.. 


The Bubbles prov'd to be Aerious, and notWatery, by 
obſerving the like Bubbles in —_—_ : Towhich 
i ſubjoyn'd a Digreſſion, whether the Air i ge- 
nerattd de Novo, &c, 


HO? it be generally alledg'd, that the 

Bubbles which rife in the Cylindrical 
Tube, in the foregoing Nineteenth Experimeat, 
are Particles of Water expanded, upon a Dimi- 
nution of the Incumbent Weight of the Air; 
Yet I am apter to believe them really Parts of 
Air diſpers'd through the Water ; becauſe, up- 
on the re-entring of the Air, the Water was 
not impelPd quite to the Top, but was depreſgd, 
by the Air lodg'd abovelt, almoſt an Inch,which, 
being collefted together, was able to reſiſt the 
Preſſure of the Air. | 


' But in order to a further Diſcovery, whether 7% Bubdles 


the aforeſaid Bubbles were Water or not? We 


try'd the Nineteenth Experiment in a ſinall Re- 471, pro 
ceiver , and upon drawing out the Air, the 


Water ſubſided ; upon which, ſeveral Bubbles 
_ the Top of the Cylinder , prevented 
the Riſing of the Water, half an Inch, being 

poſſeſs'd 


Yr 


be- 
, were) a ſecond time cds 
the Water contain'd in the Tube, was, by the 
Spring of that Air contain'd in the Cylinder, 
d $4 below the Surface of the Water which 
was without the Tube, having a Convex Super. 
ficies, as Water exposd to Air in ſuch Tubes 
uſually hath, but rather more protuberant: 
And to demonſtrate, that thoſe Bubbles were ; 
really made up of Aerial Particles , whea the 
Air was almoſt exhauſted, and the Water had 
TubGded near as low as the external Water, by 
applying Water to the Tube, which contaig'! 
Air,we obſerv'd that it was ſo far expanded, 
as to depreſs the Water down to the Bottom of 
the Tube, ſeveral Inches below the Externl 
Water : So that the Air, which was before ex- 
panded to near a hundred times it's extent, wa 
capable of being further expanded by Heat. 
But I was yet further confirm'd in my Opiti- 
on, that thoſe Bubbles were nothing but Av, 
lodg'd in the Pores of the Water, becauſe the 
Air being exhauſted out of the Receiver, the 
ſubſiding Water yielded not Bubbles as before, 


; Except a few ſmall ones, when it was near pump 


out. And what I took for a ſtronger Argument 
was, that the ſame Experiment bing try'd with 
Mereury, ſeveral Bubbles likewiſe roſe to the 
Top of theCylinder ; and the Mercury ſubſiding 
a ſecond time, upon the ExſuQtion of the Al, 
__ wegernm boy) en: in _— Tom of / 
ylinder ; w grew bigger igger as 
Surface of the Mercury defcended lower. _ 
W 


ay i 


SC. 
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whence it appear'd, that a Body,more por The Expan- 
than Water, might contain Aerial des far W, 


it's Pores, capable of experi themſelves, «= £6: Ela. 
when the Cauſe of their Com rw. the 
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ther than from any Elaſticity in theWater jt ſelf. 

Theſe things being premisd,it wouldbe aMat- 
ter of ſome Impartgnce,and of no ſinallConſe- 92ther 
quence, to determine,whether what we have {aid promogone. 
of the Air be true, to conſider whether Air be $4 & 
really a Primogenial Body, and jnconvertible in-"* 
to Water,and Vice vers4, or not : But it being 
as difficylt, as requiſite, we ſhall rather chuſe to 
offer what may beurg'd of cither the Affirmative 
or the Negative. +» 

And firſt, in favour of the inaptitude oÞ® Air y 
to be turn'd into Water, or of Water into Air, 
it may be urg'd ; that beſides, that it hath been 
the Dy ot ſeveral Philoſophers, it hath 
likewiſe heen found impoſſible by Experience to 
effe&t ſuch a Change in cither of them ; And the 
diligent Schortus Mecham. Hyar aulicopneumat.Part 
3. if. 1. relates, that in the Muſem Kirehersa- 
oo ater hath been hermetically ſeal'd in 8 

$ with a long Neck, and kept there this for- 
ty Years, witho anderyolng wy Change : 
Norindeed,do we varceive traſt alreration in 
the Nature of Air, Hermetically ſeaPd in Glaſſes 
for Chymical Uſes, tho? it may acquire feveral 
Degrees of Heat in them: And it may very 
| | | plainly 
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{ns be ſeen, that tho? Water is divided into 
Parts, and rais'd in the form of Vapours, 
by Heat; yet it is ſo far from being turn'd into 
Air , that in Chymical Dilſtillations , it falls 
down into the Receiver in the form of a Liquor. 
And likewiſe Volatile Spirits and Salts, tho' 
their Parts ſwim up and dowa in the Receiver 
for ſome time, yet the former preſeatly con- 
denſe into a Liquor , and the latter, into 
Salts. 

And further it may again be urg'd, that tho' 
the Parts of Water may be put ia ſuch an Apj- 
tation, as in ſome meaſure to counterfeit the 
form of Air, yet ſince thE quick Coalition of 
thoſe Parts into a fluid Form, argues the impoſli- 
bility of giviag them a due Texture, requilite to 
add to Air the Springineſs obſervable 1a it; it 
iS a young Argument againſt the Poſlibility of 
an__ uch a Change. And that a bare Mo- 
tion and Agitation of Parts is not ſufficient to 
add Springineſs to a Body, appears from the 
foregoing Experiment concerning a piece of 
Match, included in our Receiver ; where the 
Agitated Parts of Smoak, were by no means 
capable of hindering the Expanſion of the Blad- 
der contain'd in it, 

And tho* Joſephs Acoſta tells us, that Grates 
of Iron have been ſo much corroded in the Air 
as to be turn'd into a Subſtance which would 
crumble into Powder like hed Straw ; and 
tho? the Accurate YVarenixs hath obſery'd in the 
Iſſands call'd Azores, that by the Sharpneſs of 
the Air even the Tiles of the Houſes have been 
corroded ; yet are they no Arguments, that ſuch 
corroltye Humors may put on the form of an 
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fince ſuch Phenomena may be accounted for, by 
the Mixture of corroſive Steams mix'd with it; 
which are ſo far from being endow'd with the 
true Qualities of Air, that they may, notwith- 
; ſanding they are mix'd with the Air, retain their 
own Natures ; which is evident in ſubliming of 
Sd Armoniack. And I have had a ſubtle Saline 
Body, which would not only riſe it ſelf, retain- 
ing it's own Nature, but would alſo raiſe the Sub- 
ſtance of Gold along with it, whoſe Parts would 
alfo retain their own Natures, and ſtick to the 
Top of the Receiver like pure Gold. 

I remember that once having ty'd a Bladder to 
the Neck of an e/£ol:pile, when the Water was 
fored out into it, ſo as to diſtend it, we ſlip'd 
it off, and having ty'd it cloſe, put it into our 
Receiver ; where we obſerv'd, that upon the 
Exſudtion of the Air, it was conſiderably expan- 
ded : And tho? the Bladder, when taken out of 
the Receiver, continu'd in the Cold for ſome 
time; yet the iacluded Subſtance continu'd near 
asfully diſtended : But notwithſtanding thePlau- 
fibleneſs of this Experiment, I could not but ſu- 
ſpet, that the Diſtenſion rather proceeded from 

Air, which upon the firſt working of the 
eFolipile came out with it, than from any parts 
of the Water converted into Air. 

" But to proceed to what may be alledg'd, to 
Countenance the Change of Water into Air ; 
If 2 good eFolipile be plac'd upon hot Coals, 
the Water will ſometimes ſpring three or four 
foot high into the Air ; and when taken off the 

z will- continue to emit- copious Streams : 

if, when it is taken from the fire, almoſt 


empty, the Neck be immers'd in Water, as ſoon 
as 
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as it to ſuck in Water, it will raiſe Store 
of Bubbles, which to RR from Water 
too tnuch expanded by the Heat of the «/Eolipile; 


and it, when that «/£olipi/e is almoſt full of Wa. 
ter, a live Coal be held before the Neck, it will 
manifeſtly be kindled, by - very vehement 
Steams which flow out of it, which will have 
the more powerful E the nearer the Coal 
is held to the Mouth of the e/Eolipile. 

But lince by holding a Knife before theſe 
Steams, they will be condenſed upon it iato 
Water; and thence appear not ſo much to have 
acquir'd the Nature of Air as to have their 
Parts put into a violent Motion, I ſhall add a 
Relation from the Induſtrious Kircher, of a 

See Figure Famous Hudranlick Engine, which he madeby 

the 15*b. the Order of [wocent the Teath. The Ac- 
count of it, in his own Words, is the follow- 
ing, Gen codem tempore hec ſcripſi, Summi 
Pont. lanocentii X. Mandato Organi Hydraulic 
in Herts Ouirinali conflitutndi Cura mibs com- 
mendata effet, <Aoliam Camtram inſigni ſant 
Succeſſu conſtr juſſimnus , 'ta que ſequutur Ra? 
tiene. 

Erat Longitudo ſeu Altitudo Camtre ( AH) 
quing; Pedum, Latitudine tres fere ex Lateribus, con- 
Htrufta, in Medio duo continebat Diaphragmata 
(CD) & (EF) in Moduns Cribri pluribus Fore? 
minibus pertufi. Pauls infra Canalis ( G) Aquan 
a__s; aways: (H) eidem Ep 
perabat Exutum, it Canalem 
maxims Inpetu ns Cale forcns Venus 
0x int excitabat ; qui V antus nimia Hamiduath 
imbatas, ut purier  exiret ſiccrorg, Di 


ile in Gribri Aodion perti/ag or by Wa 
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hec- enim Aqua vebemens Agitatio, rupta fraftag, 
Arrem puriorem per Canalem (A ) ſaleciorem _ 
t; mittebat : Verum cum poſtea inventum fit Acrens 
[= plus £que bumidum imerioribus Organi Meatibus 
I! maximum Detrimentum inferre: Hinc, ut Aer 
t aquoſus ſicciſſimam Conſiſtentiam acquireret, ords» 
: agvimnus Canalem am (QR) in Helicem 
| cogortum Vaſo (S) aliquantulum capaciors in 
med Urne efformato, inſertum. Intra Urnam 
—_ & Canalem tortnoſum iliſus Aer 
dus, ita ab omns Aquoſitate defecabatur ut ex 
Farne in Org anum derivatus dici potuerit. Urna 
(S) Canals tortwoſs (QR) witimum Orificium 
(Z) inſeritxr Anemothece Organi. Et hunc Me- 
dan Organis Hydraulicis omnium aptiſſimum re 


AndI rather cite this Account, becauſe it is 
deliverd as Kircher's own Obſervation ; and 
had I, when I was at Rome, taken notice 
theſe Engines; and found that the Effuvia 
which blew the Organs, were not again con- 
denſed into Water, I ſhould be apt to believe 
it not impoſſible to turn Water into Air; it 
deing altogether impoſſible, That the Air 
lodg'd in the Pores of the Water, ſhould fu 
ply fo large a Quantity of Air, as is requiſite 
to blow the Organs: I therefore was induc'd 
to think, that itt might proceed from ſome 
Parts of the Water put into.a very brisk Moti- 
en, fince I had obſerv'd, as I pa&'d betwixt 
Lyans and Geneva, that the River of Rhone, bee 
wy a ſudden ſtraitned betwixt two Rocks, 

are ſo near, that a Man may ſtand with 


one Foot upon one, and the other Foot upon the 
fome Parts of the Water were put mw 
| ſo 
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ſo violent a Motion, as to be rais'd into the Air 
a conſiderable Height, and at a diſtance to ap- 
pear like a Miſt 3 tho? I muſt confeſs it difficult 
ro conceive, how ſuch Vapours ſhonld paſ 
through a leaden Pipe of ſuch a Length, fince 
we ſee that Vapours are condenſed into Liquids, 
in a much leſs time, in the Heads of Alembicks, 
and the Necks of e/£elipiles, when once the 

Motion of their Parts are checked by Cold: 
But leaving this plauſible, tho' not ſatisfa&o- 
fy Experiment, I ſhall proceed to another, 
which 1s this; Having filled aGlaſs Bubble, ca 
pable of containing about three Ounces, with 
near equal Parts of Oyl of Vitriol and Water, 
half a dozen Iron Nails being caſt into it, we 
ſtopp'd the Cylindrical Neck of the Tube with 
Diapalma, fo cloſe, as to exclude the Air alto- 
ether; which being done, we immers'd the 
eck of this Bubble into a Glaſs Veſſel fullot 
the ſame Liquor, and in a little time perceir'd 
Babbles to riſe to the Top of it, being raisd by 
the Heat produced by the Action of the Oy| 
upon the Nails; and this Air was ſo muchin- 
creas'd, in a little time, as to depreſs the Water 
quite out of the Bubble into the Cylindrical Neck 
of it; But leſt that Preſſure ſhould be _ 

to proceed from the Agitation of thoſe i 
fible Parts of Matter, we obſery'd, That tho 
the Veſſels were expos'd to the Air for four 
days, to give the Motion of the Parts time to 
ceaſe, bad the Effe& proceeded from them; 
we obſerv'd, That the Liquor, all that time, 
continued depreſſed, - the Space beforementio- 
ned being filled with Air. And, what was 
worthy to be noted, Upon a ſmall degren's 
eat 
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the Bubble, the included Air 
= Alarg4: And the like Phenomena 
ſucceeded nþon a Tryal with Nails corroded in 
Ay From which Experiments, it 
, That if Water be not con« 
te low Ait; yet it ſeems probable that 
it may be generated anew. | 

And that Air and- Water are mutually con- 
vertible into each other might further be urg'd, 
& nothing but what the  AriForelians teach 
low of. Bit we w—_ 36 That if 


what Democritns, ic Fe allow of, %, 


ther with other Natura 
viz, That the Qualities of dar alas) 
_— Fi Shapes and —haw my of oo 
tter, they conſiſt of; it will be 
---vh enough to think, That the Texture 
of the Parts of Water being alter'd, they may 
acquire the ſeveral Qualities of Air ſince if 
8 efrtiin, That the Parts of Matter may, by a 
icky Concoutſe of Cavſes, become” ſpringy : 
5 Silver by being beaten with a Hammer ac+ 
quires Spfingineſs, which it loſes by being 
ted in the Fire, and becomes flexible. 


EXPERIMENT XXII. 


L 


OT — 8 


Qa  ' I” 3. 


» 


fogong £0 6f what was deliver'd in the x, 
ing Experiments, We filled a Glaſs s theſe | 


arueY a hileptl Foal 


with common Water, ** 
4 aha 7: 


high ; SEy ner tr 
__ 
an 


is 
Put ito the Renire _ the Pump pi, 
. when 


Experiments concerning Book 


when the Air was pretty well exhauſted, ſeveral 
Bubbles roſe to the = and broke; but all 
of them finding an Paſſage through the 
Water, did not elevate it as when they afcend 
Pg pv rt Hinder; but upon an Admif.- 


wa ay pr the Recivr again, the Water 


bj i whaber ttt m_— Was more 
to common W ater; I 
two Ounces of it into a Glaſs Bubble, wich 
wrought to the Middle. of it's Neck ; but it 
neither ſwelled nor ed Bubbles upon an 
Bur RE wes diſtilled wW 
ater into two di- 
ſtint Lew od Eggs, the Neck of the for- 
"mer being ftraitned with a Glaſs Tube, we 
them in the Receiver, and found a mani- 
Difference upon the Exſudttion of the Air; 
for in that which was ſtraitned, the Air ms- 
nifeſtly ing the. Water, ſeveral Bubbles 
were gather'd about the bottom of the Glaſs 
Tube; whereas in the other Egg, the Water 
was not in the leaſt elevated; and though the 
Bubble in the laſt-mentioned, 'diſa ppear'd upon 
the Re-ingreſs -of the Air, thoſ above the 
Tube continu'd viſible, only a little contratted, 
for a conſiderable time; the Surface of the 
Water, which was before elevated, being ds 
lower than when firſt wo og 


And after a days time having agaia ply'd the 

one we obſerv'd, That the Bubbles were 

drawn out before, that' we could ſcarce 

difcern a Bubble in either; but that in which 

the Cylindrical Tube was plac'd, wor þ.- 
rea 


"x har " 
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Rreadth of a Barly Corn, tho* the other did not; | 
2. if the former, upon a brig. 9m of Air, 
wand bythe Rarefation of the Water, or 


ing of ſome latent airy Parts, is not eafy 
© Grin " 


\T « 
EXPERIMENT XXIV, 


AVING put Sallad Off into a Glaſs Ti former 
| about the Size of a Turkey's Egg, whoſeng, 


tem was near 4 of an Inch in Diameter, the 


Liquor reaching up to the Middle of the Stem, —— 


we plac'd it ig the Receiver, together with the 
like Veſſel fill'd to the ſame Height with Wa- 
ter; and upon drawing out the Air, the Bub- 
bles were not only more copious than thoſe of 
the Water; but roſe much ſooner as well as 
+ continuing till the Pumper was quite 
tired with Pumping; and what was very re- - 
matkable in this Experiment was, that when 
the Oyl, was put into the Receiver, before the 
Reverver "could be cloſed, and the Pump put 
-—-_ it ſubſided near half an Inch in the 


- Having put Oyl of Turpeatine into a Glaſs 


—" obſery'd, Thee L: afforded 4 
of Bubbles, which expanded them- | 
ves in their Aſcent, and would ſometimes 
raiſe the Oyl in the Tube ſo much as to make 1t 
oe. x. " , 
Dor bevaes the £ oing, we try'd the like 
with Liquors, amongſt 
3 @ ſtrong Sointion of Salt of Tartar 
| very faw Bubbles, and thoſe much 
Y 3 later 


_ 


later than other __ : Spirit of V 
likewiſe yielded very few Red Wine Ma 
Bubbles pretty plentifally, which chang'd Plz 
ces by moving in an oblique Aſcent, and for- 
mgd a ſort of Froth ncar the Top, which pre- 
fently. diſfa d:" Milk afforded plentiful * 
Bubbles, which elevated that Liquor more than 
We likewiſe put. the R 

e likewiſe into the Receiver, to 
ſee whether once contain'd in the 


Shells would break them; leaving the Film 
within it whole, as that Subſtance frozen had 
done; but it ſucceeded not. 

We put Spirit of Urine into a Glaſs bee 
filling another up to the Middle of the 
with common Water; to which- we added a 
much Spirit of Wine as rais'd it half an lad 


_—_— _ ” 


ap. XIII. the Spring of the Air, Oc. | 


Bubbles ig their was in a ſtrait 

whereas _ of the 4 the and din 
on each fide appear'd like 

ane Lies Oar: : And laſtly, in this Spi 
we took Þ That the order which 
in, was in Lines parallel, od 
of an Equal Diſtance from each other ; the Bub- 
bles likewiſe following each other, in ſuch an 
order, oicme fect of Broceke: one end of 
which ſeem'd to riſe from a certain Point at the 
Bottom of the Glaſs. 

When Air return'd into the Receiver”, the 
Bubbles on the Spirit of Wine gradually ſub- 
z. yet aoqper that, nor the Mixture of 
ater and Spirit were "deprefsd below the 
: But the Spirit of Wine" continu'd ex- 
near half an Inch, which 1 found to ſuc- 
(red upon ſeveral Tryals. 


5 vary 5ST S 4 


"EXPERIMENT XXV. 


YAving filld a Wide-mouth'd Jar , with Come mmoung 
about half a Pint of Common Water ; WE Gravery y 
.two iols, - whoſe Shape and Size and Expan 
Ped] the Erik Figure, ane of which (gcc 
[oaks cn fo much of a Ponderous AMercurial 
was requiſite to ſink it, when co- 
pit white Wax; the other being weigh'd 
down by Warter, and the Mouths being down- 
z the Quantity of Water contain'd in the 
three Parts of four of the Glaſs, 
Oo ia the latter being equal in 
to a Pea. 
let down into the Receiver, i 
the god at the laſt ſo many = 


A 3 


— 


| Experiments concerning © Book 1. 


the Vibra- 


pions of # 
Pendulum. 


ol 


roſe up to that which ſivam upon the Water, 
as were able, -by expanding themſelves, to cauſe 


ſome of the. Water to fly out ,,and make the 


Viol emerge to the Top of the Water contain'd 
in = Jar ; where at every ExſuQtion it conti- 
no'd to expand, till it was able to raiſe up the 
fide of the Viol, ar in to evacuate it ſelf; 
npon which it preſentlyſwam upon the Water, 
as before eight times after diſcharg'd a 
Bubble of Air about the Size of a Pea; but, 
when we permitted the Air to enter 1a again, it 
preſently ſubſided to the Bottom. As for the 
other, it continu'd at the Bottom all thg while 
But ſome tine after , the Pump being ply, 
it raid it felf-confiderably; but about fixty 
Parcels of Air as big as Peas, finding vent, and 
getting ont, it preſently ſubſided ; tho? upon a 

her Expanſion of the Air, it roſe again, and 
ſublided, which ſucceſſive Aſcent and deſcent, it 
continu'd Nine times after after the Pump ceas 


working ;. but when the Air was again let in, it 


was preſently fix'd at the Bottom. From which 
9" that Hydroftatical Rule, That 4 Buy 
will fwim in the Warer, if it be liohggr than its equa 
Proportion in Bulk, will appear tobe likewiſe 
RR the Weight of the Armoſphere is take! 


EXPERIMENT XXVIL. 


'T-being uſually tanght, That the Motion ofs 
| is ſomething quicker, | 

the Medion it moves in; is: thinner z we W» 
one,. which weight'd about twenty- 
Drachms in our Receiver, fixing it to the _ 
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by a piece of Silk ; and having fix'd another of 
4 weight without the Receiver, we gave 
them an equal Motion, and-obſery'd, that 
whilſt the Latter made twenty Vibrations, the 
Former counted twenty ; but the Pendulum, be- 
ing afterwards put into Motion in the exhauſted 
Receiver, and likewiſe in the ſame Receiver, 
before it was exhauſted, continu'd it's Vibrations 
toan<qual ſpace of Time in both ; fo that from 
what we could obſerve, the Difference of 
Vibrations in Air, and that more rarify*d 
dam, viz. the exhauſted Receiver, was ſcarce 
ſenſible. 


EXPERIMENT XXVIL 


hath been the receiv'd Opinion of the Concerning 
Schools, That the Air is the Medimm,through © 


ſtrious Krcher having obſerv'd, that if a Bell be 
fird in the upper end of a Tube, and, upon 
making the Experiment de Vacuo, be left there, 
4 Load-ſtogg apply'd to the fide of the Tube, will 
attrat the Steel-clapper ; which, upon a Re- 
maval of that Load-ſtone, will fall upon the other 
fide of the Bell, and cauſe an Audible Sound : 
He thence infers, That the Medium through 
which Sounds are conveigh'd,muſt be much more 
ſabtle than the'Air. But to evince the contrary, 
we ſuſpended a Watch in our Receiver, by a 

; and obſerv*d, That the Sound was not 
only audible at the ſides of the Receiver; but that 
that which was likewiſe perceiv'd by the Ear,held 


" tear the Cover, was different from that which 
ie heard at the fides of the Receiver ; but the 


Y 4 Air 


ich Sonnds are conveigh'd: But the Indu- founts* 


"i comcerning Wo 


Air being drawn out, _o nonld nor pore 
leaſt -Soynd ; the? the Motion of the Minuts 
aſſur'd us, that the Pendulum coptinu'd it's Me- 
tion; yet upon admitting of Air again into the 
Receiver, Sound was NT] which 
Experiment ſeems to evince, that the Air js the 
Chief Medien, through which Sounds are con- 
veigh'd: Yet it is not a little ſtrange, that 
t a Stroke as that of the Pendulpm, ſhould 
ve ſuch an Impulſe to the Ambient Air, as to 
1nable jt to communicate a Motion to the ſides of 
the Receiver, ſtroag enough to put the Externql 
Air into an Undulating Motion. 

But having ſupported & Bell-in the Middle of 
our Receiver, by a large Stick, which reach'd 
from one ſide tothe other, the Diameter of the 
Pell, being about two Inches, we obſervid, that 
tho? the Sound in the Receiver, was not equally 
as ſharp as in the open Air ; yet there was no 
ronliderable Variation, when the Air was drawn 

z Which evinces, that a ſubtler Adin than 

the Air, 15 not altogether incapable of propa- 
gating Sounds no more Cn ; moe 

watff a - 

As a O Glab Tobe, it may not without 
war peed , that the Cavity of 'the 

Tube was not wholly void of Air, ſince Expe- 
Ho us, that it is impoſſible to fill 

the the Glaſs-Cylinder, {0 as to keep the Upper 
Part of the Tube vojd of Air, fince the Acry 
ge he Mercwry, fly up 


en nooner 


W that 66 yas oberale in 
pe former 
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former Experiment , that tho* upon the ſtrik= 
ing of Fire, with the Lock of « Piſtol in our 
Receiver, the Sqund is audible; yet it is much 

more dead, than whea made in the open Air: 

And the like Variation is obſervable in all other 

Sounds made in our Receiver. 


EXPERIMENT XXVII. 


OR a further Confirmation of what hath be Sup- 
been deliver'd in the XXth Experiment, viz. go 2 
the Ajr included in our Receiver, makes Wuer,upm 
35 a Preſſure upon Bodies encompaſs'd by _ - x 
it, as if they were expos'd to the Preſſure of the air 
Atmoſphere; we put a Yiol, filld with Water, 
and well ſtopp'd, into our Receiver ; and, _ 
an ExſuQtion of the Air, found no'ſenſible Alte- 
rations; but another, which was not fo cloſe 
p'd, being put in, we obſerv'd that the Air 
in the Bottle, upon the Surface of the 
Water, making it's way out, ſeveral Bubbles 
ently appear'd in the Bottom of the Water ; 
trom which Tryals, it ap That whilſt the 
Air. was included, the Water appgar'd as if 
prefs'd' upon by the | Armoſphere. But in order 
toa further Proſecution of our Deſign in this Ex- 
ment, we filld a —_—— Water, and 
falpendod it by a String to the Cover; fo 
turning the Glaſ-ſtopper in the middle © 
Cover, we ſo ſcrew'd up the Neck of the 
Egg, as to break it, and thereby make way for 
the Exchifion of the Air; upon which a number 
of Bubbles preſeatly roſe in the Water, ſo as to 
repreſent a Shower of Rain inverted. But this 
Faperiment may be try'd EE 
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The reaſon 
the A- 


Vapors. 


of our little Receivers, where the Exſudtion of 
the Air is more expeditious. In one of which 
the Experiment being made with red Wine, ig. 
ſtead of Water, it appear'd immediately frothy 
like Bottle-Ale, tho” open'd leſs cautiouſly, * 


EXPERIMENT, XXIX. 


O ſhew, whether the Aſcent of Fumes and 
Vapours, was rather promoted by the An- 


—- bient Preſſure of the Air, that their Aſcent 


depended on their own Poſitive Lightnefs; | 
conveigh'd a Certain Liquor which I had for- 
merly made for other Purpoſes, into our Re- 
ceiver; it conſiſting of Metalline Ingredients, 
which upon Unſtopping of the Bottle , would 
a COP1OUS _— Ke — Powder of Ale- 
laſter ; but upon ſtopping of it again, the U 
_ Part of the Bottle, as Sal as n 4; owed 4 
came Tranſparent ; and this Liquor being con- 
veifh'd into our Receiver, with a Weight affix'd 


"to the bottom of the Viol, to keep it from riſ- 


ing up, when the-Cork was pulP'd out, we tyd 


- a String to the Cork, and the other End to the 


Receiver; and having clos'd it up, and pump'd 
out the Air, we ſcrew'd the Cork out of the 
Bottle, and obſerv'd, that tho' ſome Parts of the 
Air included in the Bottle, rais'd a few ; yet the 
Fumes did not riſe as when expov'd to the open 
Air, but lifting EE by their own Agi- 
tation, roſe to Top of the Viol, and no 
higher, but ran down the outſide of the Glaſs in 
Streams ; which continned till the Ingreſs of Air 
was permitted to pra ſtop to that Phenomenen; 
but as foon as the e was taken our iato the 
open 
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a Air,Fumes plentifully roſe as before: From 
it appears, that Steams in a Mediam 
thinner than themſelves, may tend downwards, 


EXPERIMENT XXX. 


O ſhew how much the Ambient Armo/- . + 
T phere, enulates the Nature of a fluid Body ; gies 


We enclos#'d a light Match, in our little Re- fr-ree by 


ceivers; and when it was fild with Smoak, we 
took the Match out, leaving the Smoak behind, | 
doſing the Receiver again, to keep it from 
flying away ; upon which, we obſery'd, That 
Smoak ſertling, it ſelf in, the lower Part of 
the Receiver, ſo far emulated a "_ , - - 
change it's Horizontal S, ies, as the 

was variouſly inclin'd. oper UPON a More ViO- 
Og of the Veſſel, it was put into a 
Vibrating and Undulating Motion, as Liquids 
uſually are, which it loſt again by degrees. 
When the Key of the Stop-cock was turn'd, 
Part of it would flow out like Red Wine, out of 
a Bottle, when the Neck is inverted and im- 


_ meryd im Water; the Air gradually aſcend- 


| Into the Receiver in it's Room: Beſides 
Which Phenomena it was remarkable, that a hot 
lron being held near one fide of the Veſſel; 
the $ was preſently rais'd jn a Stream up 
to the mg men Receiver, keeping diſtin Su- 
perficies, the Air included in the Receiver, 
yet nevertheleſs upon a Receſs of that Heat, it 


would again fubfide. And theſe things bein 
mabdlr's, as likewiſe that there is = manifeſt 


in the Weight of Proportionable 
Quantities, as to ,of other Liquors, 
| Wn 
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ag it may not be abſurd ——_— 
amongſt others Liquids ; eſpecia ſince, 

what we have already taken notice of, we may 

rationally ſuppoſe, that there are ſeyeral le. 


qualities upon the Borders of the Armoſphere, 
well es upon che Surface of that —_ 


the Incqualities of it's upper Superficics are not 
al er indiſcernible, if we look upon the 


-Sun, with g good Teleſcope ; for by that 
! ities, which car | 
—— nat ey oh gs =_ 


EXPERI ME NT. XXXI 
ras | © try the Strength of the Air's Spring 
Bodies, FCudti 


whea rarify'd, in a great Meaſure, by Ex- 

10 our Receiver; we try'd an Experi- 

meat , formerly more fully taken notice of, with 

two flat poliſh'd Marbles: For having faſten' 

a Weight of about four Ounces to the lower, and 

wet the flat Superficies of them with Spirit of 

Wine, to keep the Air from getting betwixt 

zhem, we put them into our Receiver, and found 

that the Spring of the Air, after ſeveral Exſu- 
Qtions, was ſtrong 


KT axe admeven, cum luftar dis berexem rt 


menija, 
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ye 
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acihime 
proc aft am in tranſverſum inde deport ari. But 
to make it evident, that two Bodies may ſtick 
by having their Surfaces Contiguous 
in Compaſs, I ſhall ſubjoyn an Ex- 


— 


perament Made in our Receiver. 


SFaERSS3 


EXPERIMENT XXXIL 


the Pump , we apply'd a tapering 9 ** = 
of Braſs, fac 2x the Ninth Figwe repre- =o Vee 
ſeats, the taper End being put into the Orifice 4 t* the 
of it, and'the Chink betwixt the Sto and orifice of 
the Glaſs, being filld up with Dsachylor. To the Sp: 
the lower Superficies of the Door of that Valve, 
was ix'd a Button, to which a Scale was hung, to 
hold Weights in; and then,the Key of the Stop- 
cock being tarn'd, the Armoſphere made ſuch 
a ſtrong Preſſure to get in, as to keep the Valve 
cloſe.to the Orifice, till) a conſiderable Weight 
og an9 urns Moone Fr hats. 

OVErPowW t was 

my raw down. i which —_ 
modera 


Hs of he Poo our Receiver, and taken 7hePrefie 


Stott. aca dcowad det MS. & Þ» 


obſerd, That tho” the Receiver was but 

tely exhauſted, and tho it leak'd conſide- 
et the Weightſupported by the Preſſure 
, amounted to ten Pound : _ 


ot 


d 
to 
o« y 
indeed is it e, that it's Preſſure 
if we do but think, how 
the Cylinder of Air, that recoiling from 


Ground, 


_” A... Y 


Ground, preſſes againſt being extenda 
ati Fmt oe oe > Gra owns 


EXPERIAME N T XXXII.L 


Concerning the Pr be Altr av ain 
fuperficies of th, <d-4 als Weighs on = 
y 
Ee. 


it down, and has ied it 5s ablt 
Diſcourſe concerning the Nature of S 


weight 5x0 by compute more exattly the Weight of the 


o th _ Incumbent Armoſphere,we impell'd the Cy- 
to the ty the Pump, taking off the 
m6. hinder to the xide juft ſuch a Weight to one 
ommetÞ entree Lad as was able to bri 
bs Onk _ d th «of the veneer | 

e, and the er impelPd up agai 
to the Top of the Cylinder, the upper Orlfe 
of it was exattly ftopp'd; and a pair of Scales 
being fix*d to the Iron-Sucker, by caſting in f 
many Weights, as were able to draw down the 
Sucker, -we were truly inform'd of the Weight 
of a Pillar of the re of an-equal Diameter 
with the Bore of the er.. By which Me- 
thod we found, that the' Sucker, which requir'd 
28 Pound of Lead to draw it down, was not 
drawn down with lef$ than the Addition of an 
hundred Pound, when the upper Orifice of the 
C linder was ſtopp'd ; tho? upon turniag of the 
ey of the Stop-cock , and letting in Air, 
it would readily fall without that Weight; 
a> warn Argh ment, that the Deſcent was 


bythe Preffare of the Air, which buoy 
De the Nis, hk ? 


"This 
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is Experiment being try'd, and the Sycker 
her 


the Cylinder, whoſe Diameter was about three « able co 


{red Pound weight ; beſides the weight of the 
Sacker, which was not a little admir'd by-the 
Standers-by, becauſe they ſaw no Force uſed to 
lift it v 

And tho? by ſuch Tryals we may nor be able to 
diſcover exattly the weight of the Armoſphere ; 
yet; as a Famous Poer ſays, 


Eft quoddam prodire tens, fi non datur ultra. 


Butwere this Experiment Try'd at ſeveral Seaſons, 
in the Year, and in ſeveral Climes, as well as 
in Cyligders of a different Diameter, it might 

our Gueſles more certain as to the Height, 
and _—_— of the Armoſphere, and whether it 
varies derably at ſuch diſtant times: For 
the Place where the Faregoing Experiment was 
4 was about 51 Degrees Latitude, being 
in the Winter, and about the Change of the 


Moen. 

- But, not to ſpend ſo much time, as would be 

taken up with all the Reflections, that might be 

ns Oo bonggning Experiaenes | Bolkooe- 
c erences, Which may be drawn 

from them. 


Firſt, From the Riſing of the Sucker, and 
Weights fix'd to it, we may call ia Queſtion, 
What ome teach concerning SuQtion, v5z. That 


theres a ſort of Endeavour, to draw the Body 
kgs, ig the Parts of that Body- which is faid 
-# : to 


i” 


. 
o 


ly drawn down to the Bottom of rar nd 


laches; the Preſſure. of the Armoſphere was ſo 72%, 
coakderable, as to be able to raiſe above a hun- pker, 


_ 


- 
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to ſuck ; for tho* when we ſuck a thing with our 
Moths, thete is a Manifeſt Endeavour of our 
Month todraw the Body ſuck'd ; yet the Cavity of 
the Cylindet is not ſo diſpos'd by any Endeavour 
irt the Glaſs-Tube. Nor can the Aſcent of the 
Sucker be attributed to any ſucking Force of 

Paft included in the upper Part of the Cylinder, 
ſiace it appears-not, how ſich Aery Particles 
ſhould be hook*d in the Pores of the Sucker; of 
how they ſhould be able to raiſe ſuch a Weight: 
Nay, that thoſe Particles of Air d6 not draw 
it-up, is further evident; ſince by admitting 
more Air in, that ſuppoſititious ſucking Qua- 
lity is diminiſh'd, and not increasd : And for 
the ſame Reaſon it is evident, that it cannot 

ceed from a fuga YVatus;, for there is the 

Reaſon for an Endeavour to prevent 4 Vatum, 
the? a little more Air be let in, as there was be- 
fore; ſince there ſtill remains a Yacwry. Nor 
can the weaken'd AttraQtion, upon letting in of 
Air, be attributed to the Reſiſtance of the V+ 


exity, but rather the Spring of the included Alr; - 


ſince when in the former Experiment it was plain, 
that the riſing of the Sucker and Welghts, was 
not ob by the Cavity of the Cyliader, 
when void of Air. 

#4. wry From hence firthet we thay 
Pency fs Farms, which hich bees fo long bel 
rency of a Yacuam, w © long 
as an Axiom in the Schools : For beſides, that the 
laſenſible Parts of Matter, can neither bave Sealc 
to perceiveany ill conſequences in the Univerſe, 


wan ne” mn, 7 ri able to know - 


how as Intelligent Parts of Marter to prevent it; 
(for if they did, Natwo may be faid in - 
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Cap. x11. the Spring of the Air, &c. 


Deſigns, ſince in the XXX1I4 Experiment, inſtead 
of ruſhing into the Receiver, ſhe lefs cautiouſly 
rais'd up the Valve, and kept her ſelf ont. But, 
Lay, beſides the Inſenſibility of Matter, it may 
farther be urg'd againſt that Axiom, that the 
Endeavour which thoſe Bodies may ſeem to have, 
rather is to fill than to prevent a Yacuwon ; ſince 
the drawing down of that Valve, the Air 
which raſh'd in, could not prevent what was al- 
readyia Being. Beſides in our XIX® Experiment, 
it might be demanded, Why the Water which 
deſcended into the Tube, upon the Exſuction of 
the Air, did not rather keep it's place to prevent 
a Yacwen, or why for the ſame Reaſon it did 
not aſcend before the Re-ingreſs of the Air. 
Moreover, the Air may rather be ſaid to ruſh 
in again, as being impell'd by the Spring of. the . 
Neighbouring Air, than a Deſign to fill the'Va- 
ities, ſince from our X VII® Experiment, it ap- 
ooh That when the Receiver was ſuppos'd to 
full, we could by the help of the Sucker, find 
the Spring of Subſequent Air impell'd by it; ſtill 
force more iato it ; and even in Wind-Guns it is 
manifeſt, that the Air compreſs'd as much as it 
__ our, Receiver, may be ſqueez'd into half the 
m. 
And from the foremention'd Experiments, it 
may further be dedoc'd, That the Reaſon, why 
paeriecdy ſpeaking, Bodies may ſeem to for- 
Et their own Natures, to ſhun a Yacxwn, ſeents 
conſiſt in this, viz. that the Weight of the in- 
embent Water, or the Preſſiire of the ſubjacent 
Air were not ſtrong, enough to preſs down of 
duoy up one another £ for from our Ninatrnch 
by xpe* 


many Caſes to a&t very irrationMy to effect her 
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Experimes it%ppeard, that when the Preſſre 
of the Air was taken away, the Weight of the 
Water it ſelf was ſufficient to make it ſubſide, 
tho = wenn co tra it : But further, from 
this laſt mention'd Experiment it a that 
Wo ppears, 


It is pO Even to meaſure how 
far Natureis diſpos'd to prevent or fill Vacui- 
Ties; [ſince a (mall difference in Weight deter- 
mir'd, by depreſſing or permitting the Sucker 
£0 riſe, how far Nature's Abhorrency of a Vac 
am depended on the Caufes we have fo often 
mention'd. ' 

Bat here it may be requiſite to advertiſe, that 
by Vacuities, I do not mean Spaces altogether 
void of Matter, but void of ſuch as may. be 
perceiv'd ; fo that I take the Word Yacwon in 
'the Common, not the ſtrit and Philoſophical 
Senſe of the Word. | 

'But laſtly, from this XXXNI Experiment it 
that theWeight of the Armoſphere we live 
ink ſtronger than what Men uſually think it is; 
And bly, near the Northern Pole, it 5 
much ſtronger: Since, if what Y/arenizs obſerves, 
the Air is ſo condens'd in Nova Zembla, as to 
hinder the Motion of a Pendulum, except moved 
by a heavier Weight than what is uſually made 
uſe of in our Climate. 


EXPERIMENT XXXIV. 
Attemzes: TY1O try whether the <E£guilibrium of two 
rey os of an egual Weight in the Air, 
in our ke- bt of mnequal Dimeatons, would be loftin oor 
cever. Receiver, as it uſvally is in Water, by Reaſon 
of a greater Quantity of Water a" 
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nr that whoſe Dimenſions are moſt extenſive, 
wok a Bladder half full of Air, and ty'd it to 
one ead of our Balance, which turns with the 
32 part of a Grain ; which being counterpois'd 
Fd Weight in the other Scale, we let it down 
into the Receiver, and having clos'd it up, u 
an Exſuction of the Air, we found the der 
to dilate and manifeſtly to preponderate ; but 
admitting the Air into the Receiver again, 
the Bladder was over-pors'd by the Weight ; 
but leaving them in the Receiver all night, the 
Bladder imbib'd fo much of the External Moi- 
ſture, as to weigh that end af the Balance down 
2good way ; yet the Bladder being dry'd a lit- 
tle, they were both brought to an e/fquilibyi- 
ws: And the like Experiment we try'd with a 
pode Cork inſtead of the Bladder, and ob- 
d, that, the Receiver being Evacuated, as 
wdl as upon a reingreſs of the Air, the Cork 


manifeſtly preponderated. 
EXPERIMENT XXXV. 


Of the Cauſe of Fileration, and the Riſing of Was 
ter in the Syphons, &C. 


ag of the Air z we made uſeof a Syption 
of Glaſs, repreſcated by the Third Figure, #hich- 
b made of two ſtrait Pieces, and acrooked one, 
which joyns the other two together, the Jun- 
utes being well clos'd. The longer Leg of the 
phon was pervious only at the ſinall End, fo 
# to ſuffer the Water -=_ paſz through it 
. 2 t 


O try whether in Filtrations the riſing of The Cauſe of 
& the Water might not proceed from the 5-1 
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both the ends of the ſhorter Leg were equally 
pervious, the Diameter. of their Bore being } of 
an Inch. The length of theſe two Pipes was 
about a Foot and a half, that the Rarifi'd Air in 
the Receiver, when it was pretty well exhauſted, 
might not raiſe the Water included in the Pipe 
too high. The ſhorter Leg of the Syphon he- 
ing immers'd'two or three Inches in a Veſſel of 
Water, the other end was faſtned to the Cover; 
which things being done, and the Receiver clog 
up, we began to pump. The Reſult of which 
was, that the Water dropp'd out of the lower 
Leg of the Syphon, as it it had been expos 
to the open Air ; till the Receiver was in ſome 
meaſure exhauſted, and then ſeveral Bubbles ri- 
fing in the Water, gather'd together at the Top 
of the ſhort leg'd Syphon, where expanding 
themſelves, they ſtopp'd the Courſe of the We 
ter; that in the longer Leg being ſuſpended in 
the Tube and ceaſing to drop ; and the Water 
in the ſhorter Leg,was ſo far depreſs'd, as notto 
be above a Foot high : But as ſoon as the Exter- 
nal Air was let in again, it enter'd in at the {mal 
Orifice of the longer Tube; and, aſcendug 
through the Water contain'd in the Pipe, joyn'd 
with the former, which was lodg'd in the upper 
Part of the ſhortleg'd Tube. 

But, to prevent what Inconveniences enfv'd 
the riſing of theſe Bubbles, the two foremen- 
- tion'd Tubes, were placed fo, as to meet in the 

middle of a Glaſs Viol, the Neck of the Vidl 
beingclog'd up with Cement; and the Tubesbe- 
ing thus fix'd, and they, as well as the Viol, filld 
with Water , - the Syphon repreſeated by the 
Fifth Fignre was plac'd in the Receiver —_ 


ſhorter Leg in a Veſſel of Water, upon which 
the Pump being ply', the longer Syphon con- 
tinu'd to drop much longet than before ; but at 
the laſt, the Bubbles which roſe in the. Pipes, 
were ſo dilated in the Viol, as to preſs down 
into the Ends of the Tube, and interrupt our 
Experiment , tho? what we obſerv'd gave us 
Reaſon to believe, that the Air contributed to 
the Motion of the Water through the Sy- 


And here, I ſhall ſubjoyn; that I once had a 
very ſleader Pipe, which when held upon the 
Surface of the Water in a Perpendicular Poſture, 
the Incumbent Armoſphere preſs'd ſo much more 
on the Surface of the External Water, than that 
contain'd in the Tube, that the Water was rais'd 
inthe Tube; and this Pipe being beat into a Sy- 
phon, and plac'd with the ſhorter in Water 
as Syphons uſually are, the Water, ot its own 
accord, roſe up in the ſhorter Leg, and ran 
down the other ; and this Syphon being plac'd 
in our Receiver, to try what Alteration of the 

07 would appear there,we could not diſ- 
cern any ſenſible one. But tho? in this Tube juft 
now mention'd, the Water riſes of its own ac- 
cord; yet, if ſuch a Tube be thruſt alittle way 
ito the Mercury, inſtead of riſing, the Mer- 
xs a the Tube will be below that which is 
Witgout 1t, 
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The Weight 
of the A. 


/ 


EXPERIMENT XXXKVI. 


The Weight of Air in rhe Exhauſted Receiver. The 
ſubtle penetrating Power of forme Spirits above tha 
; Air. Canſe mhy Air will not enter 
the Pores of ſome Bodies which Water will. The 
Weight of the Air, examin'd by an Kolipile. 
The Propertion bermixt the Gravity of Air and 
Water : Betwixt Water and Quickſilver. Cm- 
jeftures concerning the Weight of the Atmo- 
fphere, 


Otwithſtanding the ſeveral Methods pro- 
'd by Galileo, and others, to try 
e Weight of the Air; being willing to be fur- 
ther ſatisf}'d , we causd an Oval Glafs with 2 
ſmall Tube at one End to be blown at the flame 
of a Lamp. And this Glaſs Bubble, being of 
ſize of a Hen's Egg, was fix'd to one Endof 

a being counterpois'd by a Weight 
the other End, which being ſuſpended in our 
Receiver, and the Pump ſet on work, the Bub- 
ble, after three Exſudtions, continu'd to prepon- 
derate more and more, till the Air was let in 
again, and then the Balance was reduced to its 
former «Xqwlibrium, But having repeated the 
Experiment with an additional Weight of three 
Quarters of aGrain, in the Scale oppoſite to the 
Bubble, the Weight of the Air included in the 
Bnbble brought the Balance to an «/£quslsbriwn, 
when the Ajr was drawn out; which efquilir 
hrixm was again Toft upon a reingreſs of it; 
that had the Air been wholly exhauſted, the 


Air contain'd in the Bubble might probet 
a 
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have weigh'd-a whole Grain ; and to prove that 
the Weight of the Air did really els the 
Balance to which the Bubble was fix'd, we ex- 
hauſted the Receiver when the Neck of the 
Bubble was open; and did not perceive that 
Endof the Balance in the leaſt to preponderate : 
But a Lamb's Bladder being equally pois'd with 
a correſpondent Weight , manifeſtly weigh'd 
down the Balance, tho the Air included in it, 
was conſiderably expanded when the Air was 
pump'd ont of. the Receiver. 


But once having causgd the Pump to be ply*d The Pene: 
longer than ordinary, the Air contain'd in a —— 
as ſome Sprity 


Glaſs Bubble expanded it felf ſo powerfully, 


to cauſe the ſides of it to fly in pieces z which —_— 


a ſtrong Argument of the Cloſeneſs of the 
Pores of the Glaſs, which are too fine to - 
mit the Air to paſs through them. And for a 
further Proof of the imperviouſneſs of Glaſs, 
even by ſo minute Particles as thoſe of the Air, I 
ſhall add; that in allthe Tryals I ever made,l but 
once found that a Spirit whoſe Parts are much 
more ſubtle and volatile than Air ; 1 ſay, I but 
once found that a Spirit drawn from a Subſtance 
abounding with volatile Salts, and ſubtle Spi- 
rits, made way through the Pores of the Recei- 
ver, which nnuſual Phenomenon probably de- 
pended on the brisk Agitation of thoſe ſpiritu- 
ous Parts, encreas'd by the move than ordinary 
Heat with which they were rais'd ; for the Mo- 
tion of them was fo violent, as to fill the Recet- 
ver, and almoſt burſt it with their impetuous 
Steams ; ſo that the Pores of the Glaſs being 
open'd with the violent -26ug ſeveral of them 

. pe- 
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$3 ted thoſe Pores, and appear'd on the out. 
of the Glaſs. - 

Why the be But tho? by ſome, the Particles of the Airare 
—_—e_ thought to be able to penetrate Glaſs ; yet by 0- 
indiſperd thers, they are thought to be Groſler than Wa- 
” peſt ter ; ſince from the following Experiment it ap» 
- «x rs, that Water is capable of penetrating 
ſome Bedie! Bodies, and of being compreſs'd into their Pores, 
"= which Air is not : For having conveigh'd a ſmall 
Bubble of Water into the longer Leg of a $y- 
phon, whoſe Orifice was as ſmall as a Pin, that 
Air being incapable of paſſing through {6 
ſmall a Pore, kept the Water above it, ſuſpen- 
ded in the Tube ; but as ſoon as that Bubble, by 
blowing into the wider Orifice of the ſhort Lep, 
was compreſs'd and ſqueez'd out, Water paſs'd 
through that ſmall Orifice without any other 
force than the Weight of that which lay upon 
it. And the Inability of Air to paſs through 
ſuch Pores, which Water will readily enough, 
will be further evincd, by holding Water in 
a Tube, the lower End of which being very 
narrow, and perforated with a Pore no longer 
than a Hair; for the Water will readily paſs 
through it; but if the Tube be inverted, the 
ater in the narrower End of that Pipe will be 
uſpended, as if the End were wholly unperto- 
rated ; the Air not being able to get through 

ſmall a Paſſagg: And that Water will 
through Pores, which Air will got , may be fur- 
ther evinc'd, by putting a little Akalizate Sd 
into a Lamb's er ; for by wetting the End 
of the Bladder on the outſide, the Water paſſing 
purapgh C's Porgs, will preſeatly diſſolve that 

f, 


But 
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But to return to what we have hinted before, The force of 


concerning the Expanſion of Air in a Bubble, 
Þ violently, as to break it; the Learn'd Jeſuit 
Cabews ſays, he ſaw a Pillar ſo thick, that three 
Men could not graſp it, and that 1000 Yoke of 
Oxen could not tear it in Pieces ;, yet the Air in- 
dcuded in the Crannies of it, ſo violently expan- 
ded upon the buramg of a Fire near it, that it 
flew in pieces, tho? the Pillar was made of ſo ſo- 
lid Stones as Marble. And as for the Reaſon 
why ſometimes the Bubbles included in our Re- 
- ceiver,did not break as at others,it probably pro- 
ceeded from the Air's Expanſion by Heat, when 
they were ſeal'd, the included Air, upon a Re- 
moval of that Heat, contraQting it ſelf, and loſing 
part of it's Springineſs ; but this Gueſs we can- 
not wholly rely on. But, 


Todetermine more exaQly the Weight of the 7he 
Air, we heated an «£olipile of Copper, as hot 7 *** 


as we could conveniently ; and removing it from 
the Fire, we ſtopp'd the Neck with hard Wax, 
to keep out the Air; which being Weigh'd,when 
cold, counterpois'd ſix Ounces, fix Drachms and 
Thirty nineGrains ; but the Air being permit- 
_ tedto ruſh in, by perforating the Wax with a 

Needle, the «/£olipile and Wax balanced an ad- 
ditional Weight of 11 Graias; ſo that —— 
of ſo much Air as filld the Cavity of it, weigh'd 
half a Scruple and a Grain. And tho* Merſen- 


»w affirms, that he had rarifi'd the Air to ſevenug# 


bl times its Bulk in an e/Zolipile, yet I muſt con- 
1s it ſeems impoſlible to me, except the Metal 
his were made of, would bear a much greater 
Degree of Heat, without melting, than ours 
would, to raxifie, and expel the Air contain'd 

in 


Weight 
AT 


the Air's 
Exp an/ion. 
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in them : Beſides, the Method he took ſeem; 
much leſs cxa& than ours, fince he weigh the 
e/Zokpile whilſt hot ;, which might throw off ; 
Conſiderable Quantity of Scales, as we have 
often obſerv'd ; the Weight of which, in weigh- 
_O_— Body as Air, might be conſiders 


Propertim AS for the Difference in the Weight of an e. 

Wks f qual proportion of Air and Water, tho? Riccie- 

Air wd lu and Galiteo have, by different Methods, mad: 

Wa, &c. very different Computations ; and Aerſeru 
hath aſſerted it to be as 1300 to 1. Yet by the 
moſt accurate Computation we could make in 
our «/Folipile the di appear'd to be, nv 
more than as 1 to 938. I ſhall not wholly reje# 
what Merſemmuws relates, but rather endeavour 
to reconcile the Difference, by repreſentin?, that 
my Obſervations were not only made 1n this 
Climate in London, where it is much co14+r than 
at Pars ; but alſo at a time, when the Air was 
condensg'd by the Winter's Cold ; at w!1ch time 
it may be ſuppos'd to be a fifth Part heavier than 
at Pars, Merſennus made his Obſerva- 
tions. Wherefore it would be of no ſmall uſe, 
to make ſuch Obſervations in ſeveral Countries 
and at ſeveral Seaſons of the Year. 

Cmnjeiures Having ſaid thus much about the Weight of 


"+ the Air, it may perhaps be expected, that | 
ſpon by the Aſſiſtance of he hlerration 
n—y y deliver'd , determine the Height of the 


Atmoſphere , from whence the Preſſure of the 
Air : But tho? it may be no difficult 
Task to ſhew, that the Accounts given by others 
are falſe ; yet it is not altogether eaſie to detgy- 
mine a Controverſie, in which the Truth n - 
ar 


[ 
© 
y 
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hard to be aſſign'd 3 and therefore, I ſhall only 
lay down ſomething in order to the Elacidation 


& firſt, it is neceſlary to take Notice, that 
the Weight of an equal Proportion of Air and 
Water a London is agreed ou to be as 1000 
to 1. 
In the next place it will be requiſite to conſi- 
der, the Difference in Weight, of an equal Pro- 
of Air and Quickſilver; to diſcover 
which, I took a Glaſs Pipe, ſuch as is repreſen- 
ted by the Sixteenth Figure, which being partly Sew Plate 
fl'd with Quickſilver, and held in ſuch a Po- '* 5*#. 
ſture, that the Superficies of the Quickſilver in 
each was in a Horizontal Line, E. F. I 
pour'd Water into one Leg, till it was filPd up 
tothe Top, by the Weight of which, the Sur- 
face of the Mercury was weigh'd down from E, 
toB. th Surface of the other being raisgd from 
F. to C. io that meaſurigg the Height of the 
Tube of Aercxry D. C. which was buoy'd up 
by the Water in the other, we found it to a» 
mount to 247 Inches, the Height of the Cylin- 
der of Water B. A. which counterpois'd the 
Mercury being 3oY Inches, and the whole Num- 
bers with the Fractions, being reduc'd to impro- 
Fraftions of the ſame Denomination , the 
ion was as 121 to 1665, or by Redu- 
Aion, as one to rv. 
Beſides this, we took another Method, todi- 
ſcover the Proportion of theſe two Liquors, by 
weighing them in a Glaſs Bubble ; by which we 
it was as 1 to 13 5}; and becauſe 
> 17h Wine is uſually eſteem'd the lighteſt 
Liquors, and Quickſilver the gs = 
| weig 


ao 
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weigh'd that likewiſe, and found the Proportion re 
| of Quickſilver, and it, to be as 1 to16 4. % Ml dr 


that the difference betwixt Spirit of Wine and 
Water was as 1 jF; And here it may be ef. 
| ſary to obſerve, that I the rather weigh'd theſe 
: Liquors in a Bubble z becauſe, when they are 
weigh'd in open Veſſels, the Protuberant Sur- 
face of the Mercxry, and the Concave of the 
Water, makes it a difficult Matter to propor- 

tion them exaQly, if the Superficies be large. 
The Weight But to return to the Armoſphere. * Having laid 
Lon down the Proportion of Air to Water, and of 
| bog Water to Quickſilver, it will be no very diff- 
* cult thing to find, the Proportion betwixt Air 
and Quickſilver. And fince from- the Torrecel- 
lian Experiment, it appears that the Cylinder of 
Mercury is buoy'd up by the Preſſure of the Air, 
it conſequently follows, that the Proportion of 
Air to Quickſilver is as 14000 to 1 ; i thata 
Cylinder of Air, m__ able to bnoy up AMer- 
cry two Foot and a half, muſt amount to 35000 
Feet of onr Engliſþb Meaſure, or ſeven compleat 
Miles; ſuppoſimg the Air 0 be equally com- 
preſFd above, as here below ; but this Compu- 
tation 15 not to be accounted ſo exact, ſince not 
only Seneca Nat. OneFt. lib. 4. cap. 10. ſays, On 
nis Aer, quo propior et Terrss hoe crafſior ,, quem- 
admodum ef Aqua & in omni humore _ ima La, 

ita in Aere ſpiſſiſſima queque deſidunt, but it li 
wiſe is a ox anode the Airs Spring; ſince 
it muſt needs be conſiderably compreſs'd by the 
Weight of what lies upon it ; beſides,if we con- 
ſider, that the Air may be expanded by Heat, 
to near a hundred and fifty times its Bulk, it 
may not be improbable, but that the utmoſt = 
. ten 
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tent of the Armoſphere, may reach to ſome Hun- 
dreds of Miles. 

And this Conjecture may enable us to gueſs 
at the Height to which ſome Vapours may aſ- 
cead, allowing what Emanuel Mggnen a dili- 
gent Mathematician obſerv'd at Tolouſe in aclear 
Night in Awpnſt;, for as Ricciolus records it, 
Vidit ab Hora nndecima poſt Meridiem ſq, ad 
mediam Noftem Luna infra Horizontem poſita , 
Nubeculam quandam lucidam prope Meridianum fere 
uſq; ad Zenith diffuſam, que conſuderatis omnibus 
non _ miſs 4 Sole illuminars;, ideoq, altior 

wit rota Umbra Terre: And the ſame Author 
her ſays, Addir fimile quid eveniſſe »Michaeli 
Angelo Riccio apxd Sabinos ver/ſanti,nempe viro in 
Matheſi Eruditiſſimo. 
- But to conclude; .It would be of no ſmall Uſe 
1 eſtimating the -Height of the Armoſphere, 
were Obſervations of the Denſity and Rarity 
of the Air made upon ſeveral Parts and on 
= hyp maaeng but till by ſome Means or 
her, we- can arrive at ſome degree of Cer- 
talnty, as to the various Degrees of- it's Rarc- 
fattion above, it will be a hard Matter to de- 
termine the Height of it. 


EXPERIMENT XXXVIL 
Concerning Flaſhes of Light in the Receiver. 


A'. the firſt when our Engin was made, we 
obſerv'd, upon drawing down the Suck- 
er, and turning the Key, ſeveral Flaſhes of 
Light in the Receiver ; which wonld not ap- 


pear, if the Window which fac'd North-ward 
were 
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were darkned; and this Phenomenon d 

on ſo unknown Cauſes, that upon re- 
peated Tryals,- I found, that ſometimes it 
would appear and ſometimes nor; though for 
as much as } was able to. perceive, there was 
not the 1 Difference in the Circumſtances 
of theſe Tryals, which made it difficult to 
bring our Obſervations to any Rules about it, 
or to frame an Hypotheſis to Account for the 
Cauſe; tho' the Validity of ſome ConjeQures 
that have been made may be afforded by the fol- 
lowing Tryals and Obſervations. For, 

Brk, e found, That the Phenomenon might 
as well be exhibited by a Candle-light or Day- 
light, and however ſituated, fo that the Rays 
of Light could but fall upon the Receiver. 

Next, The Flaſh a juſt when the Ke7 
is tura'd to let the out into the Cylinder 
but the ſame Phenomenon would appear in 4 
ſmall one drawing the Sucker _—_ 
tho* the Key was turn'd before; and it was 
further to be obſerv'd, That the Flaſhes, which 
| 4d when firſt the Receiver began to be 
c ed, were much ſtronger than when it 
was further evacuated. 

_ it was nos nk yy That when 

Experiment 'was. in the ſmall Receiver 
and the Sucker had not been long before wel 
oyl'd ; - the Oyl, upon the drawing of it down, 

g put or. and divided into ſmall 
Parts Þy-the Attrition-of the Pump, would nic 
into the Receiver like Smoak ; which would 
likewiſe flow out of the Valve, when it ws 
open'd-on purpoſe; and theſe Fuges, if the 
Glaſs was held ian a light Place, wanld in oo 
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Mesfure appear luminous. And what was fur- 
ther to be admir'd, was, That when the Flaſh 
was conſiderably great, upon the Diſappearance 
of it, the Receiver would become opacous, lea- 
viag white Steams upon the internal Superficies 
of the Receiver. _ 

And now Senate Fe S_—_ all 
theſe Phenomena | e 
0077775 viz Firſt, That 
ans ——_ DA we 

e ſaſpeQed eemin T to 
ceed 'from forme Refractions 7 Any ro lab 
darkned within by thofe white” Steams. Se- 
Ds That, fince the Air a nn 
en to appear in the Sun- 
and to refed the Regs of Light, which rife 
from Bonfires , the Refletion might proceed 
from ſome s Airy Parts within the Recei- 


wer, and ſet the on work; the Water being 
drawn in through a ze, bad its Parts fobro- 
ken, that the Receiver appear'd full of Milk rather | 
than Water: And if aPicce of Cryſtal be thrown 
very hot into cold/Water,it will crack,and having 
lmanynew Sarfaces withinappears white. 
- Which Things being ed and weigh'd, 
It may:not be an improbable Gueſs, That the 
Phanomena proceeded from- 
Pants of the Agr diſplac'd as totheir:Paſture 
| | : Situation, 
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-Situation, as, whilſt in that Motion, to 6. 
ſturb their former Continuity and Tranſpy 


rency. 

And this Conjefture may be made probable 
by obſerving, That the more Air was incl 
the more conſpicuous was the Whiteneſs; but 
more eſpecially by this, viz. That having er- 
-hauſtedthe Receiver, and apply'd a Glaſs Bubble 
tothe Hole in the Srop-cock, ſo that there might 
-be a Communication betwixt the Cavity of the 
Recelver, and it, upon the ExſuRion of the 
Air out of the Receiver, the Air in the Bubble 
was ſo diſforder'd, by fo ſudden a Diſilition of 
it's Parts, thatit appear'd like Milk ; but upoa 
a ſudden Re-ingreſs of the_Air, became tran{- 
parent again. 

But if it ſhould be objefted; That the White- 
neſs in Water turn'd into- Bubbles may proceed 
from the Interpoſition of ſo Heterogeneous 
Body as Air; I ſhould anſwer, That I havein 
another Place mentioned. two volatile _ 
which being mix'd prodnce a white con 
Body, though both the Ingredients were frank 
parent. | 

But having. convey'd” ſome Smoak into our 
Receiver, - and obſerv'd- upon plying of the 
-Pump, That the Air remaining in the Pump, 
became 'opacous; we ſuſpetted, that the Ra- 
ſon why the former mentioned Light ſometimes 
appear'd and ſometimes did not, might pro 
ceed from ſome Parts of Matter ſwimming it 
the*Air more at one time than another, which 


the of Light as to afford the fore-named 
; 3 Which is readred probable by 
e ; obſerving, 
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ar or to cauſe ſuch Reflettions & 
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obſerviag, That the Receiyer a opaque | 
nhea- the Smogk ſett!'d, about the Sides of it ; 
and. it may L_ be illuſtrated by what we 
mentioned before our.ſmoaking Liquor,where 
m2 of it being put into a new Mo- 


CT inſtead of tranf] 


parent, 
| be asked, How the Air 
with ſbch various Parts of Mat- 
?-1.muſt anſwer, That it is not an unuſua 
ot froqoar Chan Ns bn rem 
mT hanges ; for ev 
which might be added; the Learned 
Aroſts obſerves, That in Americe, There 
ot Winds which | natkrally trouble the Water of the 
Sea, make it Green and Black; others, clear 
Beſides weobſerv'd, That the Pen- 
wh as well ay.Scales ſuſpended in our Receiver, 
loſt a great deal of their rightaeſs, upon draw- 
agontend letting in the Air. And I once made a 
utture of a certain Metalline Snbſtance, which 
would become turbid and clear ſucceſſively, for 
ſeveral times, for which ſtrange Phenomenon 
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a9 Reaſon could be given. 
| E rp ERTMENT XXXVII. 


ze; io. th OT a little te, 
q was above that of 'the 
Aa Water, 
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| Water, in which the Snow and Salt was air. 


ſolved, and which ſwam about it. The Super. 
ficies of the Water was concave, and being 
held betwixt the Eye and the Light, appear'd ful 
of Bubbles. * 

And it is not a little ſtrange, That there 
ſhould be ſo powerful an Expanſion in Water 
froze, as not only to'burſt Bottles in the Win- 
ter-time, but, as I am inform'd, to ſeparate 
the ſolid Parts of Metals ; ſo that Bell-Metal 
 xhbx, Yer 'd to the Wet, and that Wet 
froze in the of the Metal, it would fly 
in Pieces; and 'Cabexs in lib. 4. Meteor. Avife, 
relates a no leſs memorable Account of Vellels 
made of Stone, which would fly aſunder, uy 
the Expanſion of the Moiſture lodged in their 
Pores, and froze there. Where it is not a little 
ſtrange, That Cold ſhould by freezing Water, 
cauſe it to ſwell, whereas the Effect it hath upon 


the Air is manifeſtly to condenſe it. 


EXPERIMENT XXXIX 


Aving put the End of a Glaſs Tube into an 

Oval Glaſs, ſo. that it almoſt touched the 

Bottom, we cemented it to the Neck of that 
1, and then, conveying about fix 


* 'fuſt of Water into the Egg, 'we blew it ſofull 


of 'Air, 'as to'force 'the Water into the Pipe, 
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dabapt five Inches aboye the Cover, 
the got e "— which t penetrated. 

Upon pumping out the Air, it was to be ob- 
ſer'd, That the Water 1n the Pipe manifeſtly 
deſcended; whichwas an Argument-thatno Sen- 
Was 2 the Receiver, by, the 
zn of the. Pap; fince b barely applying 
o fad wp the te of the Receiver, that 
geatle Warmth ſo far rarity'd the Air intheE 
8 to enable it to raiſe the Water ia the Tube? 
; Manes than} kan Je Lig depreſs'd, upon the Ex- 
' uy Tho? we will not thence in- 

ler, voulg the Carey of the Receiver, was colder 

rethe Air was pump'd out; ſince 
Preſſure of the Air in the Log, togerher wich 
the Weight of the-Incumbent Armoſphere mi 

in ſome meaſure, cauſe the ſides the Glaſs bo 
give way, for want of an equal Preſſure of the 
Air on.the Convex, and external Superficies of 
it; which Gueſs may ſcem the more probable, 
ou becauſe the Springineſs of Glaſs might 
coatribute to the bending of it ; but likewiſe 
ſince upon a Re-ing Air, the Water was 
ns'd up to it's Do Height again, 
to xetury fo, ur Experiment : From hence 

Thar if. there be no Yacwm betwixt 


pron 
mb 
oerhci very hae e- 
NQU gt fda, rey of Glaſs, hath not 
| = \ LON, ſropg enough to pro- 
| yp "went , having try'd 
| Recciyer would have 
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of Ambient Air, we found that it was not in the 
leaſt alter'd. | 


EXPERIMENT XL 
| J ving conveigh'd a Fleſh-Fly, a Butter-fl, 


Air will ſu. and'a Humming-Bee into our Receiver; 


I er preſently dropp'd down from the 
Place ſhe was walking on 4 and after a few Ex- 
ſaQions, the Butter-Fly, which before flutter'd 
up and down, dropp'd down void of Moti 
a Tremulous one ih her Wings. A 
the Bee in a little time, was 'wholly depriv'd of 
Mation : 'But whether the Falling of them de- 
pended on the Thinneſs of the Medium, which 
was unapt for them to ſwim'in or not, will ap- 
pear from the following Experiment. 


EXPERIMENT X%LI. 


Aving conveigh'd a Lark into our Receiver, 
_ and clos'd it up; upon plying the Pump, 
the Bird preſently began to droop, and when 
the Receiver was er exhauſted, being firſ 
taken with violent'Convulſions, and Toi 
vp and down the Cavity of the Veſſel, it 
with it's Back contignous to the Receiver; its 
_Head direted down towards the Sto and 
"it's Neck"awry : And tho? at ten Minutes Dt 
"ſtance, 'after" this" Bird was cloy'd up, the At 
; was again let in at the Stop-cock, yet did it not 
"TECO) © "And the like ſacceeded upon Is- 
cloſing a Sparrow, except that the Air 
-being tet in at the end of ſeven Minutes, 
"it recover'd by degrees ;- but- when it ſen 
a 


Ge the Spring of the Air, @c. —= 
y away, the Receiver being again ex- 
it died in five Minutes Time. 
inclos'd a Mouſe in our Receiver, it 
to leap up for ſome Time after the 
perry but ia a little Time 

oh ray pear'd ſick and faint, and very 

wy? at the laſt fell down dead; yet npon 

of Air, preſently recover'd ; but 

the Air bring again ump'd out, in about ten 
erately convulſive. And 

it Ayes not only. obſervable in this, but all the 
ments of this Nature, that I try'd, 

Fog the Incladed Agimals died convulſive. 

r, lied in the Foremen- 
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's ; Dur upoa PRINTS, OV 
H in ten'Mioutes, died convullive. 
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of the Thorax, or not, or how the Lungs are e d- 
ſtended by the ic ain further than | It may be 
Illyſtrated by 
. As ly Part of the- Controverſy, .it 
ſeems oe Hs ind in favour of the Aﬀicny- 
tive 3.9 what the Learned Dr. Higbmore, at 
Bartho lin have obſery'd; the former ay 
taken "Wore; 'That the Lungs ſubſide , 


Intercoſtal Niffcles he ſo wound, as to 1, 
Thorax open 3, and the latter havin ; "up 's 
ſame upon 4 Diviſion of the D: 

what it 1$ that' conveighs Air] i IC ow 
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Sounds, and the Conveying of it is 
beyond Doubt, That it is in a great Meafure ne- 
celfary to the Prefervation of Life, tho? as to the 
Manner of it's Contributing to the Continuance 
of Life, ſeveral difagree ; ſince it is by ſome 
thought only to keep tit Blood from growing 
too hotan the Ventricles of the Heart. that 
this is not all that the Air, in Refpiration, per- 
forms, is evident, ſince not only Old People, bat 
ſereral Creatures, have no need of Cooling their 
Blood and Humovrs being cold enough without 
it, yet they cannot live withont Refpiration. 

Others hold that the Air being convey'd 
ins the Left Veatricke of the Heart, contributes 
to the Generation of Spirits ; but ſince there ap- 
pears no ſich Paſſages, as are fit for it's Con- 
vefance, we proba rye recite _ other Ar- 
guments mrght be a againft it. 

Pie oalers 19 Mebings ad & endas, are of 
Opiaian, that it chiefly ſerves to Ventilate and 
Carry off the Excrement of the Blood ; for as a 
Candle yriay be exti "by it's own Smoak; 
i the Heat 'of the Blood' might be prejudic'd, 
Fuligogs Rec '> off, 


mee wot js Polighn 


' off” 7 } - for Ie is obfery'd at 
E the Atr Owen it; d6\t00 ch: inipreg- 
| | as in 'fome Cellars, when 
Damps © ariſe in Mines, it becomes ſo unfit 
tÞ Breathe, as | nw thoſe pr» nor evo 
mM Latter; oe" ofe ſome Method” to ra it, 
®' by: tolling a Chaffing-diſh of Coals near 
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their Faces, to diſperſe and ſcatter thoſe Fume, 
And to confirm theſe Obſervations, I ſhall add, 
That having clovd a Bird in our Receiver, | 
obſerv'd, that the Air bang thicken'd by fre- 
quent Reſpirations, it began in a little time to 
pant and , and at the laſt grew ſo ſick, x 
to throw foul Matter off it's Stomach.; and in 3 
Quarters of an Hour to be read to die; And 
that the Receiver ſhould be ſo fill'd with Steans, 
needs not ſeem a Wonder, to any one that cog- 
fiders, what Serftorious hath obſerv'd, wii That 
the prooeen Part. of our Aliment is carry' 
off, by Inſenſible Tranſpiration; 

. And as theſe Inſtances fſhew, how unfit an Air 
too. groſs, is for Reſpiration; ſo that an Air too 
thin 1s likewiſe prejudicial, appears from the Ex- 

p&riments already try*d in our Receiver, ſo thatit 
be Top af wr hrabbrrn be world dei 

'1E; 4 OÞr Ot: OUT 147; p Wi 
want of1 Breath, ..... 
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a favourof which Conjefture,T ſhall add,Thar 
6 Leat Wncs Aoſta, tells us, that going 
.Þp a. high Mc in' in Perky, call'd Pariacacs, 
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Recrements of the Blood ; yet it is ſcarce pr 
hable, that thoſe-Recrements ſhould fo ſoon k Kill 
a0 Animal, as $0 cauſe Birds inclog'd in our Re- 
A I EOEES 
carry” it would nbt er to 
_ for ſuch Effects, ſhould we allow- with 
Paelſ, That Air contributed to the Gene 
_—_— a Yi pi, ſince the Interruption 
ies tion, for fo fnall a time could 6 


Yet I ſhall add on this occaſion, That 1 have 
been told, that Cornelizs Drebelb«, made a Boat 
for the Learned King James, which would ſwim 
Water, in which, to make the Air inclu- 
ala wh Reſpiration, he was wont to 0 

which contain'd a Liquor, which 
Vital Spirit to the Air, as purg'd it of the 

Exhalations,and condens'd them..W 
1 3m the-more favourably inclin'd to think 
a the Air may conduce to the Preſervrtion of 
OP: and that it contributes to the Pre- 
of Life,as Air to Flame, for having con» 
'd Spirit of Wige into our Receiver, 
+ that it would not continue long, no 
than the VR Flame of an "— if the 


F ry and taking 
out one of the ag dies tho? we open'd his Ab- 
dmen, and Theras, and divided the Diaphragm , 


paging nee to the, his Heart con- 
tina's t aboye fix Hours, _—_— three 
more; which WER tvobv'd in the Secuordines, in 


exe all. dead; tho Ay: were 
peaher mound ts oe «Ep ever breath'd. Nor 
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this may ſerve to iſNtaſtrate the Problem 4 
by Dr. , Viz. Why a Frere may live log 
ger before it hath breatl'd; if involy'd ia the 5. 
cundines, _ eg it ol once reſpired, Re. 
ſpirztion be ſtopp'd, we texve others to judge. 
Whether Fiſhes breathe or not, under Wa 
eſpecially thoſe that want Zrgs, I cannot non 
determine; but that Air is neceſſary to the Pre. 
ſervation of their Lives, ſeems to be evinc'd, by 
obſerying, that if Fiſhes be inclos'd in a Botrk, 
which is cloſe ſtopp'd from the Air ; or if the 
be kept from the Air by the Freezing of Water, 
they preſently die. And indeed, conſidering 
how many Particles of Air are interſpervd in the 
Pores of Water, ie may ae be altogether Oy 
bable, that part of it is ſeparated, as it 


throogh their Gills, or fome other way : 
am the r#her inclin'd to believe it, becauſe ha- 


ving put 4 large Eel into our Receiver 
ertoitn the Air, ſhe torn'd up her” Bal, 


and lay as, dead, till the Receiver being wn- 

opp'd, andthe Fiſt} taken out into the © 
Air, fatisfy'd us of her Recovery, by very dridt 
and: yivid Motions. Bot what is not « little» 
be admir'd,-Having put a Gray Snail ints'vwr 
Receiver, we perceiy'd not the leaſt Alteritivi, 
when the Air was drawfr ont ; but whence'theſe 
Photon proceeded, we ſhall not now ſtay't» 
Nor are we now at leifure to exatnine'm) 
be wo, ie. That the CH vie ft 

rue, wiz e m 
Wotnb ; valy we ſhall fay that it is not altoge- 
ther” Febelots, That the Fetw' hath | 
been heard to cry in the Womb ; a 
ye 
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ill ſhcceeded : nor was there any 
nearby of wary when the Tryal b_ 
me mth Powder af Cod except that the Li- 
obſeur'd for Paroof ary 


Me wichaha WY inthe 
Fein Experiments, was we & That 
tho” the tion was ſo violent, yet the Viol 


immediately taken out of the Receiver, did not 
afe&t our $ with the leaſt ſenſible Heat. 


EXPERIMENT XML 


JAving clog i in our Receiver a Viol of four ;7,...: Of the ſpen- 
Ounces filPd with hot Water, which had bullion ef . 
bteed frogs Ar by boiling, we pump'd out nome © 
my nhmaaphh = That u n the fourth Ex. 
—_ | had been over a 
hot Fi. fo t part of it ran over, and conti- 
boiling in our Receiver. And what was 
more ble, * was, that as often as the Air 
| _ let out of the Receiver into the Pump,the 1 
ballition was _— the Fiery and Agi 
tated Parts of the Liquor, upon a Removal of the 
Airs Preſſure, having more Liberty to expand 
themſelves. And that the Phenomenon was pro- 
moted by the Removal of that Preſſure, we may 
opeks, becauſe the _—_— was only EG Top 
Liquor; and that it was renew'd upon a 
\Removal of that Preſſure. But eſpecially, be- 
cauſe SHlet-Oyl, whoſe Parts adhere, by Reaſon 
of their Clammineſs,would not ferment ; yet Oyl 
of Tarpentine, or Wine would, whoſe Parts are 
not ſo tenacious; the former riſing five times its | 
Height, and near four Parts of the latter running | 
over into the Recgiver. 
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CHAP. XIV. 


The Dotrin of the Spring and Weight of 
the Air defended againi# Franciſcus Li- 
+ 


y boys S Chapter —_ the Honourable 
Author's Vindication of his own Hyporbe- 
ſs, concerning the Weight and Spring of the 
Air: It will not be requiſite here to lay down, 
all the trivial Objetians of Franciſcus Lin ; 
which are cafily anſwer'd, by any one that hath 
but yead and conſfider'd the Author's Hypotheſis, 
ad will at the firſt ſightappear to be ill-ground- 
& orinyalid Arguments, or rather falle Criti- 
dlms : But, it being more conſiſtent with the 
dfgn'd Epitomy, I ſhall only take notice of 
ſuch, 'as may ſerve to illuſtrate the Hpnbeſ al- 
ready laid down, and think it unneceſſary to fill 
an Epitomy with, what our judicious Authordid 
notrepute as Arguments againſt his DoQtrin: And 
eſpecially, becauſe the Learn'd World, by their 
General. Conſent have agreed _ what theHo- 
nourable Author hath taught: Wherefore I ſhall 
hy down only thoſe ObjeQions which may ſeem 
tt, and annex their Solutions. | 


ws of the Weight of — 

Cylinder is fill'd full and inv vpon 
verſion of the Tube, and a Subtraction 'of. the 
lower Finget, the Zferony would not ſubſide, 
wcre 


confiderab 

; Thefirſt Argument alledg*d by Franciſcus Li- The fr? 

ws; is, That, did the ww yogi the Mrr- of Frcs 
Fry de Liens 

coyin-the Cylinder, 7» on the. Equilibri- 
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were its deſcent not. promoted by the Dil 


wer by 
gownwards, w 
Weight of the Mercury is ready to joyn with 
it to overbulance the relfare of the Air, which 
before 'buoy'd it up : And that the Weightof 
the Cylinder of Aderexry diſpoſes it to ſpendit 
Force dowawards , appears from a 


Cylinder: of Water ſuſpended inſtead of Mew- 
INT 'that being not able to 
the Preſſure of the fm downwards, 


y as the Mercyry; the Air in the Top of 
the.Cylinder does not preſs it down near fo far: 
And” tho? the Objeftor ſays, that if 'Water in- 
ſtead of Air be abore the Mercury, it will not 
—— par ty that is only, deb 

wants a Springineſs' to expand it fell: 
Andas for the Reaſon why (nine hex the Finger 
ſectns to be drawa down into the Tube; that 0n- 


Finger -from being prefs'd into the 
Pie © And the the Otjetber Rocher urges th 
Al ranceive how theAir-can be ſo expand 
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Chap. XIV. Spring, &c. Defended. 95 
ed without poſſeſſing a greater Space, we have 
ſauſficiently cleay'd that, by comparing the Ex- 

of the Air's Spring to a piece of Wooll 
queez'd together, which when it is no longer 

Compreſs'd,dilates it ſelt by Virtue of its ſpriagy 

Parts. 

The ſecond Objeftion is, That if Mercipy be 4 ſod 
ſuſpended in a long Pipe, about 40 Inches long, — — 
when the Tube 1s inverted, and the Finger 1s 
taken from the lower Orifice, it falls dowa till 
it comes to its nſual Station ; and the Pulp of 
the Finger is equally depreſs'd into the Tube ; 
which eyinces, that the Aercxry is ſuſpended by 
8 Feniculws, which draws down the Pulpy Part 

- But, what Anſwer is to be given to this Ob» _ .... 
jeftion, a from what hath been ſaid to the ©/**'< 
former ; for Mercury fubſiding, till it came 
toan librium with the Armoſphere ;, the Air - 
above it being very much Rarifi'd, and unable 
to buoy up againſt the Finger ; the re 
of the Pulp of it muſt proceed from the Weight 
ef the incumbent A phere,tho* the ſwelling of 
the Pulp in the Pipe might perhaps partly pro- 

from an Expanſion of the Humours within 
the Subſtance of it, the Weight of the Armo- 
oy being prevented from ſqueezing upon it 

the Equivalent Weight of the Mercury: 

Another ObjeQion is, That if a Tube twen- 4 third. 
ty Inches loag, be immers'd in Quickſilver, and _—_— 
when it is fall the upper Orifice of it be topp'd 

with ones Finger, as well as the lower, upon 

taking ajray i e lower Finger, the Pulp of the 

upper W drawn down, tho' the Weight of 

Hrmoſphere is aid pada wpaCy- 

er 
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linder much longer ; So that this is a plain De- 
monſtration of the Suſpenſion of the Mercury 
by a Fwniculus, and that it is not buoy'd up by 
the Preſſure of the Armoſphere according to the 
Elateriſts. 

But tho' this Objeftion may ſeem to repreſent 
ſome Difficulty, yet it will eaſily be anſwer, 
by thus explaining the Phenomenon, viz. Tho 
when the Tube is ſtopp'd at both Ends, the 
Finger upon the Top of the Tube be «© 
qually preſ'sd upon on both ſides; yet, upon a 
Removal of the Finger below, tho” the Preſſure 
of the Air upon the Finger continu'd to be the 
ſame, yet the Preſſure of the Mercury is by two 
Thirds leſs, againſt the Pulp of the Finger, its 
Gravity preſſing upon the ſubjacent Air ; for 
notwithſtanding the Air is ab buoy up a 
greater Quaatity, yet that i 
the full Preſſure of it, ſo as to make the Preſſure 
upwards, diſproportionable to that which tends 
downwards: And _ eee urges, that 
the Mercary is equally ſuſpended upon a Remo- 
val of the Finger, as before ; pet ana that the 
Finger preſles it up much more ſtrongly, LS 
vent any of it getting out ; whereas the Preſſure 
of the Air only depends on the Weight of it, 
which cannot be intended or weaken'd, as that 
of the Finger may, which iscapable of raiſinga 
much greater Weight. ; 

Another Obje&tion alledg'd by the Author is, 
that were the 2X buoy'd up by the Weight 
of the Armoſphere, it would be as eaſy to ſuck up 
Mercyury in a Pipeas Water, nothing more being 
requiſite but to draw away the Air. 


But 
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But this may eaſily be taken off by conſider- 
ing, that the Dilatation of the Lungs depend- 
ing upon an Ingreſs of Air upon the Motion of 
the Diaphragm and Intercoſtal Muſcles, and 
that Air being preſ&'d in by the Gravity of the 
Afr and it's Spring, it will follow , that that 
Gravity or Spring being more powertully re- 
fiſted by the Cylinder of Mercary than Water, 
the Lungs cannot fo powerfully dilate; nor can 
the Mercury be raisd with equal eaſe, becauſe, 
that Air inthe Lungs, together with the Weight 
of the Mercury, brings the External Force of 
the Atmoſphere nearer to an equilibrium. Be- 
lides, the Rawranl Air preſſing upon the Thorax, 
and keeping them from dilating themſelves, the 
Air contain'd in them, preſſing againſt the Su- 
Jon of the Mercury in the Tube, is a fur- 

Cauſe, why it riſes not ſo high ; which Ex- 
tion is confirm'd by obſerving, that as the 

tgs are more violently dilated, the Mercury 
riſes higher in the Tube; and it will be further 
Probable, by conſidering, how much greater a 
Preſſure may be made upon ſo large a Superfi- 
aces as that of the Thorax, than can be reſiſted 
the Rarifi'd Air in the Lungs. And as for the 
Eeviculw, which our Author ſuppoſes to raiſe 
the Mercury, by contrafting it ſelf; it would 
fot be a little ſtrange, that it ſhould raiſe ſuch a 
Weight as a Cylinder of A/ercary, without tear- 
ing off the thin Membranes of the Lungs to 
fuch a Funicx/us muſt, at one end be 


© 

jyn'd, . 
To theſe Objeftions the Author adds an In- 
ce, that if ghe Spring, of the Air be of no 
Force, in loco aperro, 00 ious can be effetted by 
| Bb A it 
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It in loco Clayſo;, but the Place which the Obje. 
Qor takes to be in loco Clauſo, appearing to he 
only in a Room ; It is anſwer'd, that wheres 
the former Objeftoins appear to be invalid, 
the Inference muſt be fo too ; becauſe there be- 
ing a Communication betwixt the Air in a Room 
and the External, by ſome Holes or Crannies, 
or otherwiſe, the included Air will be ableto 
do as much by its Spring,within as without. 


CHAP. XV. 
The Funicular Hypotheſis Examin'd, 


of hm yr laid down by our Adverſe 
g—_ ry, and which 1s now to be examin'd, is, 
* 5: Fen. T hat what we aſcribe to the Spring and Weight 
cularHypo- Of the Air is done by a ſort of Funiculws, col- 
thei ex#- fiſting of a thin Subſtance powerfully expanded, 

which being betwix two Bodies, endeavours to 


ther, ne detur Vacuum. - 

The firſt Argument alledg'd, is, That the 
Finger would not be ſo drawn down by the De- 
ſcent of the Mercury, were there not a Func 
lus; and that were there not a thin Subſtance 
there extended, there would be a Vacuum, ' 

As to the firſt Part of the Argument, it hath 
already been anſwer'd in the foregoing Chapter, 
And tho' he alledg'd the Neceſſity of fuch a &r 
nicxlus from Nature's Abhorrency of a YVacum; 
the firſt Argument he offers, being deduced from 
the Suftion of the Pulp of the Finger upon -' 


contratt it ſelf, and to bring thoſe Bodies toge-' 


IT TT YT" YT YT YR  PERES a a ar i@itj ae a = © © oo as an wan 4c as. oc. are es 


Chap XV. Hypotheſis Examin'd. 


Deſcent of the Mercury, It is likewiſe already An- 
ſmer'd by what hath gone before in Explaining 
that Phenomenon. But another Argument he 
aledges againſt a Vacuity is, the Diaphaneity 
of that Part of the Tube; for were there a 
Fawn, he ſays it would be like a black Pillar, 
neither capable of affording any thing viſible, 
or of permitting viſible Objets to appear 
through it : But the Invalidity of this Argu- 
ment will appear from the DoQrin of the Ep:- 
eee; and Aronifts, who Teach, that Light is 
made up of ſuch ſubtle Emanations, as are capa- 
ble of penetratingGlas it ſelf,and tho? the Cavity 
of the Cylinder may ſeem full of Light; yet no 
doubt, but were the Parts of luciferous Matter 
condenſed intoaLump,they would not kl half the 
Cavity; ſince the Smoak which filPd up the Cavity 
of our Recejver, ſo as tp make it appear Opa- 
cous, was but capable of filling a ſmall part of 
it, when condens'd. Beſides, ſhould the Tarre- 
celiax Experiment be made in the Dark, a Va- 
auſt might argue, that the Matter, which upon 
* an Acceſs of t was viſible, was not in the 
Receiver before, but. proceeded only from the 
Rays of Light darting through the Glaſs: And 
tho? Light ſhould not be caus'd by a Trajeftion 
of ſuch luciferous Beams , but from an Impulſe 
of luciferous Bodies ; yet would it not thence 
follow, that the Tube was full ; fince from our 
ſeventeenth Experiment it appear'd, that when 
the Receiver was in a great meaſure exhauſted, 
there remain'd a ſufficieat Quantity of Matter 
ind,to communicate a tremulonsMotion to the 
External Air : And tho” it ſhould be allow'd,that 


the Cavity of the Tube were fill'd with the Car- 
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telian Afateria ſubtilis; yet, ſince they allow that 
capable of paſling in and out upon the Acceſs of 
a groſſer Body, it would not be any more to his 
Purpoſe, in maintaining his Funicular Hypotheſ 
or oppoſing Ours, becauſe fuch a Body as ſo e- 
lily paſſes in and out, will be as ready. to give 
way to the Motion of a more groſs Body,and con- 
ſequently to the riſing or ſubliding of the Aer- 
cury. 
"Another Argument alledg'd in Favour of the 
Funicular Hypotheſis, 1s, that when the Mercury 
is ſubſided to its wonted Station, it gravitates 
no farther, But it being already ſhewn, why it 
does not, viz. becauſe it 1s counterbalanc'd by an 

ual Weight or Preſſure made by the Atme- 
ſphere, what hath gone before hath been a ſuffi 
cient Anſwer. - And if it ſhould be ask'd, why, 
when the Finger 1s preſs'd upon, by a Cy- 
linder of the Atmoſphere, and at the ſame time 
by a Cylinder of the Mercury on the other fide, 
i feels no ſenſible Pain ; it may beanſwer'd;that 
the Preſſure being equal on each fide, the Seaſe 
of Preſfure js the leſs perceptible ; which 1s 
confirm'd by what divers obſerve at a conſidera- 
ble depth under Water, viz. that they are not 
ſenſible of jr. 

And ifit ſhould be further ask'd,why upon the 
Deſcent of the Mercury, it, at the firſt, falls ſome- 
thing below its wonted Station, and preſently 
riſes up again , it may be anſwer'd, that that 
proceeds from an Inpetus acquir'd by its De- 
ſcent, which at the firſt partly overpowers the 
Spring of the Ajr below it; but that / 
being quaſh'd, the Spring and Weight of the 
Air preſcatly weighs it up agaia to jts uſual Sta- 
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tion; and having been put into a little more 
than ordinary Compreſlion, raiſes it ſomething 
higher ; ſo that the /mperxs upon a ſecond De- 
ſceat brings on a ſucceſſive Elevation, till at the 
lft the Imperxs on each fide gradually is loſt, 
and diſcontinues that vibrating Motion; and 
this may not only be illuſtrated by the ſucceſſive 
Vibrations of a Pair of Scales put in Motion 
by PC one and elevating the other z bnt 
was farther confirmed by Merexry in a Glaſs 
Tube,made uſe of in = 36th ne Crane gs 7 
ning put a Quantity of Aercary into it, 
ackaing of it vermdeted it we An into one -goc 
I fopp'd the Orifice of the other with my Fin- 

r, upon which, the Tube being ereQted, the 
ur contained in the Syphon, which was ſtopp'd 
at the Top, depreſs'd the Mercury in that Tube ; 
bot as ſoon- as it was unſtopp'd, the vibrating 
Motions of the Mercury began and continu'd 
to riſe and fall ſucceſſively for ſome time. 
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CHAP. XVI. 


A Continuation of ObjeRions againſt the 
Funicular Hypotheſis. 


ESIDES the forementioned Objections, there 

are ſeveral others which perplex the Funt- 

— As firſt, How the ſuperficial 

Parts of two ſolid Marbles, which adhere toge- 

ther, when exactly poliſhed, can be drawn out 

mto a Funiculns ; A EY which does not - 
Bb 4 A 
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F Hypotheſes allowed, it might be que- 
ſtioned, . How = econ to paſs, that Linn 
whoſe Parts are not equally liable to be exrend- 
ed _ Funiculus's - ouoaly ſubſide till 

ul erant to 294 Inches of Aercivy, and 
= further; an Objection which our Dedrin 
admits'not of, ſince not only from Wind-Guns, 
but our forfner Experiments, it appears toq 
manifeſtly to- doubt of the Air's Spring and 
Gravity. 

Nor is the Author's ſtrange Method of pro- 
ducing his Funiculxs leſs exceptionable ; for he 
ſays, When the Adercwry touches the Top of the 
Tube, upan it's Deſcent, it leaves it's Super- 
ficies to ſtick to the Top of it, which is 

xtended by the Weight of the Aercary, till it 
leaves another Superficies joyning to that; 
where it may he objefted, That neither Senſe 
perceives any ſuch Thing, nor can it be made 
probable by Reaſon ; it being impoſſible to con- 
ceive, How the Superficies of a Body can be 0 
Extended as to become a Body it ſelf: And ſhould 


into ſo ſubtle a Body, it 'would be altogether 
inconceivable how it ſhould be ſo firm and 
ſtrong, as to ſuſpend _—O_ of a Cylinder 
of Mercury; and' that it have ſuch an 
admirable Property as to extend without being 
made thinner, contrary to the Nature of all 


Ro | 

Bekies, the Method be takes to illuſtrate his 
Generation of the Fuxiculus, by comparing it to 
the Flame of a Candle, does not enforce the 
Boker of is nay magre; *for pox yo urges Tha 
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it be lowed, that the Finriculus might be turned + 
© 


. 
LL 466 © * Rhres®S © 


of 4 : 
af & 
S 


Chap, XVI. rhe Funicular Hypotheſis. 403 


the Parts of a Candle, are by Agitation, and a 
Motion -amongſt each other, kept at 
a diſtance, as to leave ſeveral and a Mul- 
titnde of Vacuities betwixt their Parts; if the 
Rarefaftion of the Mercury in the Funiculus be 
like that, when it is rais'd in the Form of a 
Vapour, it would be too flight to ſuſpend a 
Tube of Merciaag. And it might be further 
demanded, How the Fimiculus came by ſuch 
Hooks, as to take hold of every Body contigu- 
ous to them, ſo firmly, as to be able to break 
ſtrong Glaſſes, by drawing their ſides inwards ; 
and how Fluids ſhould be fo ſuſpended, as to 
one entire Piece, contrary to what their 
ty diſpoſes them to do. Nor is it leſs 
ſtrange, That our Objefox ſhould allow this 
ſubtle Body a Spring which he denies to be in 
Air; fince Nature's Abhorrency of a Vacuum 
cannot be the Cauſe of it, in as much as a YVa- 
exe would not enſue, according to his Doctrin, 
tho' it were not contracted. 

Moreover, it would not be a little hard to 
conceive, were ſuch a Funicxlxs allowed of , 
+ how the Surfaces of Marbles extended, could 
contraQt into Marbles again; and how in the. 
Cylinder of Mercury, the Funiculns is ſo eaſily 
relaxed, upon an Admiſſion of Air into it, 
hace, it filling up all the Space above the Mer- 
cary before, it cannot eaſily be conceiv'd how it 
ſhould be, diſpoſſeſs'd of that Space, without 
deing thruſt into another. 

Again, I ſhould be glad to know, if the Ca- 
vity of our Receiver, upon an Exſudtion of Air, 
were fill'd with ſuch ſtretched Strings, it would 
be poſſible for a Peadulum to move in it when 


A 
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being made up of Strings, endued with pecy- 
liar Qualities, we ſhall decline making any 
more Objeftions, ſince theſe Peculiarities may 
de ſufficient to diſtinguiſh it from Truth. 
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CHAP, XVIL 
The Ariſtotelian Rarefattion Examined. 


The Arifto- YESIDES the former SI—_ which ren- 
pr ch der the Funicular in unintelligible, 
> oe op ere are yt others, upon the Account of the 
jefes, PDodtrin of Rarefaftion employed in the expli- 
cating of it. 

For the Dod&trine of RarefaQtion made uſe of 

our Anthor,ſappoſing a Body not only to fill vp 
4 larger Space, when rarihed, but likewiſe {o to 
fill it,as not to leave the leaſt Vacuities betwixt it's 
Parts; it will be very hard to conceive, How 
a Hundred Parts of Matter, which are circum- 

ſcribed by ſo many Spaces of the ſame Extenti- 

on with themſelves, ſhould be capable of filling 

up more Space adzquately than they are circum- 

ſcribed by, without the Addition of other Mat- 

ter; and itſeems ſtrange, That without the im- 
mediate AR of Omnipotence, Matter ſhould 
be fo extended as without any Addition to alter 
it's Dimenſions. 

And the*' our Anthor takes two Ways to ex- 
Plicate his Notion, either upon a Suppoſition of 
the Parts of ' Matter being indiviſithle or diviſidle 
" infinirm ; yet, ſince he explicates it —_ 


ing them; but our Author's Furicals 
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of thoſe ways ſo clearly, as to make it intelli- 

| muſt confeſs, I cannot acquieſce in them; 
nor are theDifficulties at all made leſs by aſſerting, 
That - Matter may be virtually ſo extended 
as to poſſeſs more Space than is circumſcribed 
by it; fincea virtual Extenſjon is as unintelfigi- 
ble as Extenſion without the Term virtually 
pyn'd with it ; for ſince he ſeems to allow the 
Parts of Matter to he jndiviſible, it rather pr&- 
jdices the Do&rin of Rarefattion as taught 
by Ar:ftorle, than explains it; ſince it is incon- 
vſtent to think, That a Body, whoſe Parts are 
circumſcribed by a certain Space, ſhould fill a 
larger Space, without being divided and re» 
moved out of the former. 

Nor does it at all explain or render the Ariſto- 
telian Doftrin of RarefaRtion, to ſay, That 
Matter may, by Omnipotence, be ſo ordered, 
as to poſſeſs adzquately double the Space it did 
before; ſince in Natural Philoſophy it is not 
pg what GOD can do, but what he hath 


But befides the Difficulties in our Author's 
Dodrin of Rarefaction, there are no leſs in 
the Condenſation which his Funiculus ſuppoſes 
for fince he allows of no Vacnities in it, it is 
impoſlible the Parts of it ſhonld be brought 
nearer than to touch one another, without a 
Penetration of Dimenſions, which is wholly 
dialtow*d of, and by no means to be admitted 
in Nature; for were that allowed, two or three 
Thouſand Bodies might be-contained 1n a Space, 
Which every one of them by it ſelf w fill; 
which is altogether unintelligible. Reg 
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CHAP, XVIIL 


A Confideration concerning ſome Tryals of the 
Torrecellian and other Experiments at the 
Tops and Feet of a Hil. 


The Might a further Proof againſt Our Adverfaries 
wp in, and for > + aw of ours, 
wing Experiments. 
And Firſt : The Famous Pecquer mentions an 
; made by Monfieur Paſcal, at the Foot 
of a Mountain 3000 Foot high ; where when he 
aſcended, 150 Fathom, the Mercury in the Cy- 
linder was not buoy'd up ſo high, as at the Bot- 
two Inches and a Quarter ; and at the 
Top of the Hill, it wanted 3 Inches of that Sta- 
tion, which it was ſuſpended at, at the Foot of 
the Hill; which is a ſtrong Argument againſt 
our Adverſary ; the Difference plaialy appear- 
ing to depend on the different Length of the A- 
herical Cylinder, which was abler to weigh 
my at the Bottom, than the Top of 


And Gafſendus, Tom. 1. P. 211. relates, that the 
CIINOny times on the Hills at Avwvergne. 
And a very Noted Virtuoſo, Mr. F. Bal, as well 
as that Ingenious Gentleman Mr. Townley, have 
obſerv'd the like in d. And it was by the 
laſt nam'd, likewiſe d, that the Mercwy 
included in the Top of the Cylinder , was not 
able to depreſs the Mercary, near fo much at the 
Bottom, as at the Top of the Hill. 


But 


"a £: | 
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But to diſcover the weight of the Air, and it's 
ing, without going up to. the Top of ſuch 
nh Mountains, we made uſe of the following 
eather Glaſs, ſuſpending Water in the Pi 
inftead of Aercuxry. The Inſtrument was a Glaſs 
with a broad Foot,” and a narrow Neck (AB), 
re none Ops of Glaſs (CD), which was 
open at both Ends ; and ſo plac'd, that the lower 
End was not far from the Bottom (A B),and was 
focloſely cemented atithe Neck(A),as to prevent & | 


the Internal Air (I 1) from communicating with ;;, Seems, 


External (K K), unleſs it were throngh the Pi 
(C D) And having conveig'd Water (H 
iato the Glaſs (AB), which was pretty large, and 
having blown ſo much Air iato the Bottle, as 
to raiſe the Water in the Tube above the Vellel, 
upon the Leads of Weſtminſter Abby. When the 
Air was thought to be equally Cold and Con- 
denyd within the Bottle, as without ; we mark'd 
the Station of the Water (F), and letting it down 
bya String to the Ground, the Water ſubſided 
an Inch, where it's Station (E), =_ mark'd, 
and the Veſſel drawn up again, the Water was 
rais'd to the Mark (F) again. Which Experiment 
deing again try'd, had the like ſucceſs. And af- 
terwards the Top of the Tube being broke, we 
let it down within the Church, the Surface of the 
Water in the Pipe being at (G)an Inch above the 
Water in the Glaſs; where I obſerv'd,that the Air 
ſo depreſgd it, whea it came to the Bottom, as 
to force the Water out of the Pipe into the Glaſs, 
ſeveral Bubbles breaking through into the Capa- 
caty of the Glaſs, and this G —_ up 
to the Top of the Church again, the Water was 


manifeſtly rais'd in the Tubeagain; from _—_ 
ir 


. 
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it appears, that the Armoſpbere gravitates more: 

os paribus , the nearer the Surface of the 
rth ;- for the Experiment being repeated , we 

found that as the Height, at which it was try, 

rage : fo the Elevation or Depreſſion did. 

_ Another Particular which may be a further 
Confirmation of our Hhyporheſis, is, That which 
is mention'd by Monfienr Paſchal, viz. That a 
Foot-Ball being weakly blown, and carry'd tothe 
Top of a Hill, ſweld more and more, as it was 
carry'd higher; and as gradually prew lank, 
whea it was carry'd down the Hill again : From 
whence it appears, That as the Armoſphere is lon- 

er or ſhorter,it makes a greater Gravitationand 

upon the Bladder. 
To this I ſhall add an Experiment , ſent to Dr. 
Croon, by a Learned Profeſſor of Greſham Col- 


ay og ledge, which is the following : Having Obſerv'd 
the Second, That in the Weather-Glaſs (A B), repreſented by 


the Second Figwre , which was about two Foot 
long; the Water was ſuſpended ja the Pipe, 
about thirteen Inches above the Superficies of the 
External Water, at the Bottom of Halifax Hill; 
but being carry'd to the Top of the Hill, it ſub- 
ſided an Inch and a Quarter, to the Point (D). 
The laternal Air (A C), which was taken in at 
the Bottom, dilating it ſelf at the Top further 
by (CD). In which Experiment, the Deſcent 
being much more conſiderable than what it ought 
to bein ſuch a ſmall Aſcent, by the bare Preſſure of 
the gory, > a diminiſh'd, the Reaſon appears to 
be, the on of that Air included in the 


Top of the Weather-Glaſs; as well as the Short- 
ning of the Atmeſpherical Cylinder. 
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CHAP. XIX%. 


Experiments concerning the Meaſure of the 
= Fd the Spring of Air, compreſs'd and 
ilated. 


make it evident, That the Spring of the 

Air is able to do much more, than we have 

uted to it, upon the Account of its Spring 

and Weight, we try'd the following Exper:- 
ments. 


Having pour'd Mercury into a Glaſs-Tube, he Airs 
which conſiſted of a Long Leg, and 2 Short One, Comen/e- 


which were ſo bent as to lye Parallel almoſt to fg 


ach other ; we paſted Papers upon each, which 
were divided by Marks into Inches, and each of 
thoſe Inches into eight Parts; and upon pouring 
Mercxry into the Longer Tube, we obſerv'd, 
That the Air contain'd 1n the Shorter, which was 
Hermetically ſeal'd at the Top, by twenty nine 
Inches of Mercury, was condens'd into half the 
Space it poſleſsd before ; from whence it ap- 
pears, that if it were able in ſo compreſs'd a 
Sate, by Virtue of it's Spring, to reſiſt a Cylin- 
d&r of Mercury of 29 Inches, beſides the Armo- 
ſpherical Cylinder incumbent upon that, it fol- 
lows, that it's Compreſſion in the open Air, be- 
, Ing but half as much, it muſt have but half that 
weight from the Armeoſphere, that lyes upon it, 1n 
that Compreſs'd State. 


But 


Fes © But Rn RN pooh 6 Tube res 


are, paſting upon the * 4 
= a per ie into twelve lacker | 
env c into C arters; and another 
made up ſeveral 
Fn. which riſe divided lats Inches, 
and thoſe Med again into Quarters. The 
Tube being thus Mark'd, the Lower End was 
Plac'd ina Wooden Box, that the Mercury mi 
run into it, if T7 Pipe chanc'd to break i And 
one being aſſign'd to pour in Mercwry at the To 
of of the Tebe,another vas mas placd d to obſerve, hel 
the Mercxry in the ſmall Tube, roſe up to eacli 
-of the Diviſions, abovemention'd ; and to take 
notice likewiſe, how high it ſtood in the Lan 
Tube, at the ſame time, where the ſeveral Ob- 


A Ellonins were ſet down, and are contain'd it 
Table. 


4354S 4+ + SIN 


4-4 -- 


ha wh fÞþ Pc? QGO ww 


'SEERS. 


Cow Ls Ob, 
Rn V3.3 = NIB. "A 
"30 * 

4 


—— 


th 
_ 


"A Table of the Condenſation of rhe Air. 
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30 &| 301 
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Parcel of Air diffe- 


1-20 --| the Columns Band C, 
#| 73} ſhewing what Prefs 
_ fure was ſuffain'd by 

77 3] the Included Air. 
3 32 rf zZ, What that Preſſure 


a 87 4 


117 xfſ116 | 


But in Trying this Experiment, whocver pours 
ln the Mercury, he muſt do itby and ac- 
nay She robe © ng > 
[4 e W; 
Fir be pour'#ia wthou Canine, yanny rikeup 
| C e 


The Force | Book Il. 


above the Marks plac'd on the Outſides, before 
due Obſervations can be made. 

Having, by the weight of ſo vaſt a Cylinder 
of Mercury, compreſs'd the Air into a Quarter 
of the Space it poſleſs'd before, we obſerv'd, 
tho” it could not be ſenſibly condens'd further by 
Cold, yet the Flame of a Candle brought near it, 

ve us reaſon to think, .that a greater degree of 

, Heat would have expanded it z but fearing the 
bar os -o the Tube, we durſt not _ 
rom the Experiment it ap That as the 
Air is more of Iefs compreſid, © it 1 able to 
counterpoiſe a Heavier or Lighter Cylinder of 
Mercury. And that the Mercxry was born up by 
the Spring of that condens'd Air, appear'd by 
fucking up the Air out' of the Tube, when the 
Metcury. was 100 Inches high in the Pipe; for 
the Preſſure of the incumbent Pillar of the Arme- 


ſphere, being by that means taken off, the Mer- 
cxry was rais'd in the Long Tube, by the Expan- 
fion of the Air in the Short Leg: And not by 
any Funicalas, ſince the Objeftor confelles, that 
cannot raiſe more than a Cylinder of 30 Inches. 
The Airs But, mn with what hath been ſaid, it may 


GL. not a little 4llaſtrate our Do&rin of the Spring 
' of the Air to obſerye, how much it's Spring 1s 
weaken'd, accordingly as it is differently Expan- 

ded, and Rarify'd. | 
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A Table of the Ait's RarefaQion. 
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' In which Experiment it is to be Noted, Firſt, 
That we made nfevf a Glafs-Tube, abont 6 Foot 
long, ſeated at one End. ' 


We had in Readineſs a Glafs-Pt 
re be of a Swan's Quill, which 5, 
mark'd with a Paper ſtuck upon it, divided into 
Inches, and half Quarters; which being im- 
mers'd in the other Cylinder of Mercury, and 
open at both-Eads, that the Mercwry might riſe 


In it, it help'd to fill the other up. Aud about 
CC 2 an 
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4n Inch of it's ſtanding above the Mercioy, the 
Orifice was ſeal'd up; ſo that an Inch of Air 
was contain'd in the Tube, which, by lifting up 
the Tube, was gradually ed to ſeveral. 
Inches: It being noted, in the mean time, how 
much the Xercxry in the ſmall Tube, was, by the 
be Air, in ſeveral Stations, permitted to 
iſe above the Surface of the Mercary in the other 
Tube : By which Method, the former Obſerva- 
. 5ons. being made, we inverted the Large Tube, 
and by trying the Torrecellian Experiment, 
That that Day the Air ſuſtain'd the Mercury at 
294 Inches ; where it was obſerv'd, That in ma- 
king the foregoing Obſervations, the Difference 
betwixt the Account which anſwers our FHypothe- 
fiand the other, probably proceeded from a new 
Acceſs of Air,to thatincluded Inch; and indeed, 
by MMErRIng the Tube, when the Odfervations 
were made, we found, that-it had gain'd about 
half an Eighth ; which/ we judg'd might ariſe 
from ſome Bubbles Jodg'd in the Pores of the 
Merexry. From which Experiment it a d, 
that the Inch of Air expanded to double it's 
Dimenſions; was able with a Cylinder of Mercy 
abuot 1 5 Inches, to coun iſe the Preſſure of 
the Armoſphere,: which would raiſe the Mercwy 
eight and twenty Inches, whea the Spring of that 
Air was loſt, by a further Expanſion : So that 
the e here below, mult conſequently be 
as much compreſs'd, as if twenty eight Iaches of 
Merexry gravitated upon it. 


DB 


CHAP. 


S$SPHESE SSFRUYUSIECS_ESSES Le 


Chep XX. Objettions againft Partic, (&c. 


CHAP. XX. 


mo againft Particular Phznomena 
anſwered, | 


: Lihall therefore only take Notice of what hath 
we yet deem deliver'd, or not ſo fully explain'd. 
"And Firſt;The Reaſon why the Air condens'd 
Cold, does not buoy up the Mer- 
as when the Air is eas'd in 2 
= uſe -that _— "_ _ no 
greater a ttoit; as a or rea- 
her ic ax heavy when com 'd, as before 
but when expanded Air is 
wndetsdin « Velde, it atts more Powerfully by 
Virtue of it's Spring. 
Mr. Boyl hath taken 2 great deal of Pains in 
his Explications, to ſhew ſeveral Abſardities inthe 
Gators bur but thoſe being neither Uſeful, ud 
yt ally co the 
laid our Arhor's 


ng 
Ve, is 


Receiv'd, ir "will noed - take notice of 
what mill be of no Liſe in Explicating the Phevo- 
nexs before deliver'd. 


Cc 3 CHAP. 


HAT our Author ſays in the Vindicas 7h reaſon 
tion of Particular Experiments, being only = A 'dby 
of what he had ſaid before agaiaſt the Co/d, aver 
Objeiter's Funicular Hyporheſis, there is no need ft "aſe | 
now to 17 ors. army ſince the Funicular qualy , ar 
already confuted, it conſe- 75m 7 


»' being 
follows, that the Explications are Er- Preſure. 
roacous. 


"Au Explication. | _ Book; 


CBAP. XXL 
£11" of mn of RarcfaRion. 


T being objeRed by the Author of a Book, 
De ins Inſeparabrlitare, that the Sprin 

the Air cannot be made out, whether we aflow 
a # acam,or a Plenum. Wayiog tbe Forms which 
he-lays his his Waywet Arn in, and a 'y 


Auſfwer to his Wayzof A w— take the 
following Methad, to ir's $ 
ug nm Payroyerttruape Frys to © 


of Matter, extended into thin Lemine, and thoſe 
wound and folded'up, like the Spring of a 
Watch; and that Parts of Matter wound 
up,. wry a Contigual Circular Motion, it will 
follow, that the Lenize in this Motian will en- 
deavour to.extend themſclves,and to recede from 
the Axis or Cehter of their Motion, till hiader'd 
by the Oppoſition of each ather, or ſome adja- 
ceat Bodies : and this Expanſive Endeavour will 


COW WITS reyes ar 
you thofe Particles is ukcken'd. And theſe 


y Corpuſcles thus and thus Me- 
x $re2 movr'd,' arc ſafcieat 


account for all 
that we aſcribe to the Spring of the Air. For 
the Diameter of thoſe Parts.of Matter 
next the Surtfvce of the ">, water 
TECTED EF 

See Plate Gn , 
the Send" the Third Figure ABCD; it Al. Naturally 
follow, that Part of the lacuulione m_—_—_ of 


the Armoſphere, being taken off, they will _ 
M- 


CapXXI. of Rarclaftion, 
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themſelves ſo as to be prota of an Inch in 
Diameter, as repreſented by EF GH. © that 
theſe Zones whirling round, will take up a ſpace 
1000 times bigger than before. And as from 
hence = RarefaQtion of the Air is naturally 
accounted for; ſo the ſwelling ofaCarp's Bladder, 
ypontaking off the Preſſure of the Armoſphere, is 
explaio'd by the fame Reaſon. Andas the ſpon- 
taneous RarefaQion of the Air is heace naturally 
explain'd, ſoit's Forced Rarefadtion by Heat, is ; 
for if the Particles of Heat peaetrating the [n- 
terſtices of theſe Aery Particles be in a violent 
tapid Motion, by increaſing the Motjon of the 
former Particles, they increaſe the Motion of the 
btter, and conſequeatly ſtrengthen their - 
fire Virtue; And if theſe Rarifi'd Parts of Mat- 
ter, by expanding themſelves, leave larger In- 
terſtices betwixt their Lamine, they muſt conſe- 
_ be more pervious to the Rays of Light. 

m—_— this 1anate Motion in the Parts 
of Matter, and ſuch a Configuration as I have 
mention'd, it naturally follows, that all the Phe- 
nomena belonging to Rarefattioh and Conden- 
fatioa,' may eaſily be explain'd by it.. 


Nor with it be impoſſible to explain the Rare- Rarcfation 
fation and Condenſation, admitting of a Ple- 79H 
m2, if we ſappoſe with Carteſius, That the of the Ple- 
Air conſiſts of. Parts which are long, flender and "*% 


flexible; far ſuppoſing with him, that theſe are 
whirl'd nad ly the Rapid Motion of the Glo- 
adi Culeſtes, thoſe that lic next the Surface of 

the Earth, myſt needs be compreſs'd and hin- 
der'd from that expanſive Motion, mare than 
thoſe that have leſs Weight upon them; and 


conſequently, when that Compreſſion is taken 
Cc 4 off, 


TT XY IIS 


is 
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off, the CEnG Force being encreas'd by it, 
they will y beexpanded more Pow- 
fully ; and by* whirling round, acquire longer 
Fornices : And for the like Reafon the Air con- 
tain'd in the Carp's Bladder, will exzend it ſelf 
when the Preſſure 'of the External Armoſphere = 
taken off; and conſequently, when the 
nal Preſſure is again admitted , thoſe ſprin ns 
Parts again compreſYd are lefs able to 
—_ PIG but _ yaw 
up again more condengd, that 
Preſſure reſiſting the Force of their $ Spring, And 
as'for 07g Water _ the be 
caver again in xperiment, {6 
impetuouſly It hence xiden y appears w—_— 
ceed, from the Weakneſs of the Spring 0 
included Air, not being able to reſiſt the more 
violent Preſſure of the External; and for the 
Anat, the Ca Flay om _ 
a reingreſs Air, is y compr 
od pee 
—_ it be al - yn difficulty to ex- 
fion -in Gunpowder, 


wo Crag res Boe for the Parts 3 that 


it is —_— 
ſhattered and broke into Pieces, 
pt to be wins about " 
ANG and juſtli dynnd exchothet, 
1000 times as much as before ; and 


maintain 


= Cn agitated whatever Gun- 

upon, they preſently ſhatter 
Ne wry ann EEE 
tated by the Materia Subritis 


the Gl 


pf the Flack which: comaatd fe the _ 
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; CHAP. XXII 
ds Explication of the Rota Ariſtotelica. 


OT to meation all thoſe Abſurdities which 

\Mr. Boyle hath ſhew'd in the Author's 

the Reta Ariftorelica, I ſhall paſs 

on to lay down- what Explanation Mr. Beyle 
himſelf gives of it; for Mr. Boyle conceiving 
as ſach Difficulties in it, as our Author would 
repreſent, ſays, that it is ſo far from containing 
any Obſcurities in it, that it is plain and caſie. 
For if the Wheel A B CD. be moy'd in a di- 
rect Motion from A'l C. to K LM. eachof the 
Points A E I G&;will either on a Plajn,or in the 
Medixm it paſſes through, form ſo many parallel 
Lines to I L. But if.inſtead of thatdireQ Progrel- 
five Motion, it havea Circulation, each Pojat in 
one Revolution, whilſt moy'd fromG to L. will 
form a Cyclorid. Belides, each Point of the Circle 


acquires various 


Yarious Poſition toa Point, which is always we 
-_ —_— wee ma rae rom 

Center of the circu otion Perpendicu- 
lar to th  xdredire ; for as the Curcumfe- 
rence $0 the: Reibww, 10 is the Line of tbe Pro- 


greſlive 
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See Plate | 
the ſecond 
Fig 5. 
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un. nary Kyg2 WS 


- _ w. | DAg 8D 
*Y —— * » 


n — ._ fo 
d - — 


4% ww ; 
.* 


- a — on 
An Explanation N RT 


Fhew's Dx 


XN ws 


ereffive Motioa to the diſtance of etoint frm 
the Center; | becauſe the Line of ion is 
equal ro the Circle, deſcrib'd on t ce as 
Rading ;, and each Point ſimal- 
ler Circle, w it touches the Perpe 

will in reſpett of its Progreſſive'Motion ſtand 
ſtill : This Point therefore, will I 
the complex Motion. 

But fince it may Tufficiently explain the Ro 
Ariſfetelica, if we only conſider thoſe Points 
"paſs acroſs the Perpendicular , we ſhall 
Ariftoeclica. poſe in our Example that A is the Center or 
immovecable Point ; and then the Circamfereace 
A'BCD will beequaltoILorAK by our Hy- 


| - And ſince the Point I hath only one 
oe, 


vii. that of Lation, - the Point C Fhich 
hath two Motions, muſt have double the Velo- 
city'of Ip and the Point F having the fame De- 
of Lation with 1, and put half the Diſtance 
of from theCenter I, it muſt have one Degree 
of 'Motion and a half. ' 

And further , the Paint E having the ſame 
Progrefhire Motion with 1, - mov'd 
loſes half 


Netico forwards. And the Point 
= morv'd forwards, with 


ETUTED tony en aetcſt 
tot e 
being carritd back with equal Celerity, muſt ne- 


celtirilg Rand: Nil ad" to the Progeafire Mo- 

tion, 

| that the Point 
+ j'96 


_ Fg AS. tes. © wo ents wes as a mnt 


BEI Tor forwards as faft 
again as it is carr3'd. backwards by irs Rotation, 
y mov'd half as faſt as the Point 

ey yp nate agrees, oo aries 
it witha progrefiive Motion, as quick 

> eto rg it, wall conſequently follow, that 
tach Point io E muſt make a ſmall Line, which is 
aPart of the whole E C ; s toes ade Cadet 
Ins and the Contatt andthe P 
oennr, deans perform'd by an infinite Soc- 


of Paiats, in-2a. infinite Beconlins. of 
» the Difhcultes repreſeated 
T7 


s $ Explaining i, are taken off, al if char 

$ coming to no more, than that i ſuch # 

determinate Moment or minutes Space of time, ſuch 

4 determirate minutes Corpuſcle, will Juccaſſover 
2a{s over ſuch 4 determinate Space or Length. 
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CH AP. XXIIL 
dn Abfira4 of what is further comtain'd rc- 
lating to 1he Weight and Spring of the Air 
' i the Examen of Mr. Hobbs his Dialo- 
—/gns Phyficus. 


1 thall pot take notice of 


the Weight and Spring of the 
bt appears, that the Reaſon why the Wa- 
ter 


ln 


FTI; 7 2, OY, KI URIED rATrY 
Of the Weight and Spring Book 11. 


from deſcen- 


this is the true Reaſon, a 
hath been deliver'd in the nineteenth Experi- 
ment; where it was made evidettt, that it the 
Preſſure of the Air was weaken'd by ex 
the Air out of the Receiver,as ſoon as the'Water 
in the Tube was able to out-balance the Spring 
of the included Air, it began to ſubſide. 


_— —_ 
os —— QC —— — 


CHAP XXIV. 
The VVeight and Spring of the Air aſſerted. 


HE Avther hovige, having ov'd the Weightof 


EN ES —_ yBader 


x, T3 
-_ — 


s 


Toa. | of the Air. 


nies got the Weight of the Air, but rather 

ſions the Cauſe; we think bo atone to-06- 
count for what we aim'd at, to e, that Air 
does gravitate, tho' the Cauſe of Gravitation be 
not known. 

As to the Spring of the Air, waving what 
ex ObjeQtions Mr. Hobbs makes, I ſhall add 

follow —__ to evince it. 

The firſt, s, t if a Cylinder of Mercury 
be ſuſpended at the uſual Height, in the Torre- 
ax Experiment, by ſtopping the Ori- 
fce of the Tube, and lifting the lower End above 
the Baſis it reſted on before ; we may obſerve, 
that the Hager can diſcern noGravitation of the 
Mercary in the Tube; but if it be inverted, and 
the External Air let in , the Mercary which be- 
fore did not gravitate upon the Finger, will be 
i d by the Spring of that Air, as to 
cauſe it to weigh conliderably upon it; and if 
the lower Orifice be unſtopp'd in the reſtagnant 

the included Air will depreſs that in 
the Tube, below its former Stations : And if 
the Experiment be made in a Tube not ſo long, 
and both Ends be rx iy with ones Finger, up- 
on the removing of the up ſ, the lower 
will perceive the Weight of the Incumbent Pil- 
hr of the Armoſphere, which before depreſs'd 
the Pulp of the Finger into the Cylindrical Ca- 
vity of the Tube; fo that this Experiment proves 
both the Spring and Gravity of the Air. 

The other Experiment is the Fourth in the E- 
#if1e,. where it was evident, that a Bladder ſuſ- 
pended in. the Receiver, ſubſided or ſwelPd as 
the Air was let-in, or drawn out: And tho? 


Mr.. Hobbs teaches ; that the ſwelling of the 
Pe Bladder 


takes 
proved. 
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Motions ; yet, fince froth ſeveral Experiments 
it appears, that Bladders are impervious to Air, 
to deny thi the Ingreſs of it, 1s a ſufficient An- 
ſwer to his Explanation :- But farther, were the 
Bladder ſo pervious to Air, it might as readily 

out of the Bladder, as in, without breaking 


And whereas Mr. Hobbs endeavours: to expli- 
cate all the Phenomena afforded by our Engia 
and Wind-Guns, by the Motion of the Aery 
which Motion they acquire by the Force 
Engin; yet, that the Air hath parallel 
where it acquires no ſuch Motion, ap- 
from the Experiments formerly meation'd 
in the a___ Air, at the Top and Bottom 
Hills z the Mercary being not near ſuſpended 

at the Top, as at the Bottom of thoſe 
And tho? he endeavours to Explain the 
the Motion of the Air 


the 


tot. 
Preſſure of the 
ing carr'd to the Top of a Hill, the Air con- 
tat'd in it not finding fo ſtrong a Preſſure on 
the 


ey . 
86, 
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the Water, which there receives a lefs Impreſſi- 

ot from the Armoſphere, viſibly expands it ſelf 

by virtoe of its Spring. 
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CHAP. XXV. 


Mr, Hobb's Principal Explications of the 
Phznomena of the Engin Examin'd 


Efore Mr. Hobbs ſets about an Explication 
of the Phenomena Exhibited by cs de ; 
ys down an Hypotheſis, which he endeavours to 

Erplain them by ; ſuppoſing that a great man 

arthy Particles are interſpers'd in the Air,whi 

have a congenite circular Motion of their own , 

and that is a greater Quantity, of them 

- hearer, than further from the Earth : But be- 

fdes that it may be queſtion'd, how ſuch Parti- 

cles can move in ſo exat an Order, without 
knocking againſt , and diſturbing each others 

Motion : It is as unintelligible how Matter ſhould 

have its Motion congenite: But to leave Mr. 
Hebbs to diſpute theſe t with other Ad- 
verſaries, I ſhall p to his Explica- 

tions. 

_ And firſt, to prove that there is no Yacwon The exhas- 
it our Receiver, he ſays, that the Air bei —_— 
remov'd by the Preſſure of the Sucker outward, Air. 

it gets into the Receiver again betwixt the 

Convex and Concave Surfaces of the Sucker 

and the Cylinder, which if, true, it would 

follow, that there was a Yacwen for ſome time, 

viz, till the Air had time'to get into the Re- 

ceiver 
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caver again. But that the Air is in a great 
Meaſure drawn out, and that the Rectiver is, 
in reſpe&tof Air, empty, not only appears by 
thoſe Bubbles of Water which paſs through the 
Water, when the Receiver is encompaſs'd with 
it; but it further a by weighing the Re- 
ceiver when exhauſted, which is conſiderably 

lighter than before. As alſo, by obſervige, 
that if the Receiver be ill ſhap'd, ſo as not tobe 
- able to reſiſt the Preſſure of the outward Air, 

it breaks inward upon the Aftion of the Pump. 

But a further Argument is, that the Receiver 

, being exhauſted, and the Cocks tutn'd wheh 
the Receiver is encompaſs'd with Water, ſeve- 
- ral Gallons will be impell'd into it, which could 
F not be ig a Penetfation Prvealings 
_ Receiver was empty. And eyen 
A ara mens of the eg-Cork ſir 
ir, uporl ng of the Sto esin 
with a confderable Noiſe. 6 | 
. But if Mr. Hobbs ſhould fay, that the Purer 
Air only flows into the Receiver; I ſhall demand, 
how it is poſſible for that t6 flow in, when the 
Receiver 1s exhauſted in Water ; where we 
might expeR, that it ſhould as well raiſe Bub- 
bles'in its Paſſage through it, as'that ſuch Bub- 
bles riſe id the Water in the exhauſted Re- 
Ceiver, 
And tho* Mr, Hobbs affirms, That this Air 
getting into the Receiver moves up and do 
violently I know not how z to prove that 
rhe intimate, That were it , the 
as 


"2 
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the Admiſſion of the Air into the Receiver, it 
appears, That jt puts them both iato a very 
noleat Apitation. 

And, That in. the Torrecellian Experiment, 
the Tube above the Mercary is void of Air, may 
be evine'd, by reciprocally inverting the Tube; 
for by that Means, the Mercury will move back- 
wards with a much greater degree of Swiftneſs 
and. Force, than if Air be let into that Part of 
the Cylinder which is not filled with Mer- 


And indeed, were it not allowed, That the 

Air is drawn out of the Receiver, for any 
" thing' that Mr. Hobbs hath offer d, the Reaſon 
of the Aſcent or Deſcent of the Mercury, as 
the external Air is let in or drawn out, would 
be difficultly nnderſtood, if not altogether un- 
explain'd, without admitting the Weight and 
Spring of the Air. 

The next Phenomenon Mr. Hobbs offers to ex- 
plain is, why the Sucker riſes up when the Re- 
ceiver is exhauſted, tho? a hundred, Pound 
Weight be ſuſpended at it; the Reaſon of which 
he attributes to the ſwift and violent Reper- 
cuſſion of the Air, which was thruſt ont, which 
hading not room enough in the World, muſt 
conſeuqeatly preſs the Sucker betore it into the 
Space which contain'd it before ; but if the Air 
be ſo ſwiftly repelled, I cannot. underſtand, 
why. it ſhould not reſiſt the Egreſs of Air, or 
rai the Sucker when a greater Weight is hung 
atit. But further, that the return of this Air 
Herne depend on the ſwift Repercuſſion of 


be external Air is hence manifeſt ; ſince if the 
Sucker be held down till thy A about it ſeems 
| D to 
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to be ſettled, and as calm as before; it will 
- nevertheleſs riſe when the ſuperfluous Weight 

is taken away. And as for an Internal Conaru 
of the Included Air, were ſuch allow'd, as Mr. 
Hobbs contends for, it would rather hinder than 

romote the Riſing of the Sucker ; for were that 
ncluded Air forc'd out fo violently, as he ſup- 
| pas and were it ſtrong enough to cauſe a vio- 

ent Repercuſſion in the Air, the Internal Force 
counterpoizing the External, the Riſing of the 
Sucker would not thereby it the leaſt be pro- 
moted ; But ſince from our Experiment: it ap- 
pears, That the Receiver is,for the greateſt Part, 
void of Air, and that ſuch an Jmperi would be 
of no Force, in cauſing the Phenomenox he en- 
deayours to explain by it, it is more Natural to 
belive, that the External Preſſure of the Arme- 
Jphere rais'd it. 


CHAP. XXVI. 


Several ſcatter d Explications, and Paſſages 
in his Dialogue, confider d. | 


V HEREAS we have in the XXXXV 

Experiment, mention'd an Experiment, 
wherein the Water Roſe up into a long flen- 
der Tube, which was plac'd in a Perpendicu- 
lar Line; the Water in the Tube, being above 
the Surface of the Water , without the Tube; 
Mr. Hobbs endeavours to explain this , by the 
Impulſe of the Particles of Matter, ſwiftly agi- 
tated in the Air; but fince the ſame Agitatcs 
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of Parts within the Tube, might alſo depreſs 
that to an equal Surface, with the External, the 


Account he gives of it, 1s the leſs every. 
ifficulty 


©” The Reaſon which he aſſigns for the D 

in drawing up the Stopple, when the Receiver 

k exhauſted, is, a Violent Conarws, proceeding 

from the Motion of the Particles within ; but 
— Were the Imperis fo great, as to cauſe fo great a 
- Repercuſſion, as Mr. Hobbs before ſuppos'd able 

to repel the Sucker , it ſhould rather raiſe the 
* Stopple; and if that Motion contributed to the 
faltmng of it, it would continue upon-a Re- 
admiſſion of the Air ; ſince the Air in the Ca- 
vity runs about, and is in Motion for a good 
while: Nor could the Plenitude he ſbppoſes, 
cauſe the Phenomenon , becauſe he ſuppoſes the 


World to be equally, and at all times full. But , 


that the cloſe Connexion of the Stopple to 
the Socket, depended on the Preſſure of the Ex- 
ternal Air, appear'd by cloſing the Hole in the 
Cover with Cement, inſtead of that Stopple; for 
when the Air was drawn ont of the Receiver, the 
External Air would preſs ſo vidlently upon it, 
as to make the upper Superficies Concave, and 
ſometimes to' force it down into the Receiver 
with a Noiſe, and great Violence. 

He further aſſigns the Boiling of Water in out 
Receiver, to the Motion of the Air included ; 
but ſince I have made it appear, That there is no 
ſuch Motion, our Explanation is the more pro- 

bable; ſince the Parts of the Liquor being agi- 


tated by Heat, will be apt to to expand more . 


powerfully upon a Removal of that Preſſure. 
+ And tho? he ſays the Parts of the Water could 


not be moy'd, except 4 Movente contigno, A Con- 
Dd 2 19110148 
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Ani- 


die in 


the Exhan- 
fted Recci- 
ver, 


gxems Body in Marion ;, yet ſince he allows, that 
2s Wales 47 Bs Barthy Parts, wk ſwim in 
ir is innate, conſequently depends not 
on any Contiguous Body, I ſhall leave that to 
anſwer what he here delivers; and ſhall only 
intimate, That the Parts of the Water being agj- 
tated, when = into the Receiver, is enough to 
account for the Phenomenon, when the Preſſure 
of the Air is taken off. 
The ſudden Death of Animals, which 1 aſcribe 
ingly, tho' not without Probability, to the 
Exſuttion of the Air in the Receiver, he attri- 
butes to the Circular Motion of the included Air, 
and it's Tenacity ; but fince I have already made 
it appear, that there is no ſuch Motion, that is a 
SuflSen t Anſwer. And as for the Air, being 
ner in the Exhauſted gage _ before, 
e. contrary appears in Magdeburg Ex 
riment ; Where he Exhauſted Recgiver  cighd 
much leſs than before; but from the Breaking of 
Bubbles outwards it further a , thatits 
not a thicker, but a lighter more yielding 
Body : And tho' Mr. Hobbs from his ſuppoſition 
of the Air's Thi endeavours to Account 
for the ſudden ExtinQtion of Flame in our Re- 


- 


ceiver ; yet thinking it a Matter of Difficulty to 
explain, the true 


Flame, it 
pear, that 


ſuffice, Afr _ , 
ma ve it ap- 
the Air is not thick as he ſuppoſes 
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CHAP. XXVI: 


Several other Paſſages in Mr. Hobbs's Dia- 
logue, examined. 


FN this Chapter Mr. Hobbs objefts againſt 
what our Author delivers, concerning the 

of the Coheſion of two Marbles ; but all 

that is contain'd in what he here being 
obviated by what hath been deliver'd under the 
Title of Flxidity, and Firmneſs; For a further 
DEI the Dotrin there deliver'd, I 

wing Experiment;: And, 

Firſt, If an «Folip:/e freed from Air, be, whilſt 
hot, Kopp'd with Wax, upon a Perforation of 
that Wax, the Air will be preſs 


ms * Sera prayed ago rom 

[4 wer 50 © 
Marble as ind. the fubjeccce Pillar of Air, 
and that the - rays > ona 
4 Pyramidal Figare, as he would urge, viz. be- 
canſe Lines drawn from the Circumference and 
Borders of the Stones, to the Center of the Earth, 
maſt form Pyramids, | 

\ To which it might be added, That Part of the 
Air being drawn out of a large Glaſs, and a Book 
dapp'd-upan the Orifice, the Preſſure of the Sub- 
pacett Arne it ſuſpended there. 

And the Author he Sino ment 
ſays, That two Plates of Copper, whoſe Diame- 
wr was'about half an Ell, ſtuck ſo cloſe to each 

other, mama 7 not pull them aſund . 
| 3 "A 


| | 'd in to the Cool vais'd in 
Huigile, whether the be held down, or V's 


mf 


* 
Ss 


"ESI \ — _— 


| Expertments cincerning ' Book [l, 


pe Tig.6, IT And it a 
Glaſs Vio 


from an ns made in a 
to-be Seſerib, vn Jn the Tube 
be ſo immers'd, or it's TE Hot ce juſt touch 
oe Water The oblique Preſſureof the Armoſphere, 

ll raiſe the Water in the Tube, a conſiderable 
Height, as the Air is fuck'd out of the Tube. 

r. Hobbs objeQts againſt rhe Author's Expli- 
cations of the Riſing :Water'in Glafs Fonn- 
tains; and ſays, That it cannot be accounted for 
by the Expanſion of the Air, ſince the Parts of the 
Air expanded, take up no more room after they 
are expanded; than before z but ſince he means 
fo 'as adequately to fill more Space, and we 
only mean ſuch an Expanſion, as is before ex 
plan'd, by by inſtancing compreſs'd Wool; it ap- 
pears, that in our Senſe it will take uj more 
1a robo keep the groſs Parts of Water 

from getting betwixt them. 

"There are other Objections mention'd i in this 
Chapter, as well as ſome other Particulars, rela- 
ting to the Royal Sociery; but ſince the Author finds 
yo weight in them againſt any thing he hath 
taught; I ſhall only further take:Notice of what 
Mr. Hobbs and Gafſendus teach, codtcerning the 
Riſe of Water in » viz. That it is - 
ed b7 Suftion. Butaot now to mention what hath 
elſewhere been deliver'd to oguinrbes the como 
I ry proergs _ 

ena 

o/Soutake about. 4 roar of hk wat arg 

Glaſs Pipe to be fix'd inthe Neck of it ; © that 
the Air within way kept from having any Inter- 
conrſe with that without, the'Lower End reach- 
ing almoſt to the Bottomof the Veſſel; The Pipe 
being thus fix'd,we'convey'd Water into the ode 
top, > | ad +- me*"tle, 
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tle, till it roſe ſomething above the Bottom of the 
Pipe, and then having inclin'd the Bottle to give 
* adue Intercourſe betwixt the Internal and Ex- 
ternal Air, I ſuck'd the Air out of the Tube, till 
the Water roſe into my Mouth, and till the $ 
of the Included Air, was able no longer to lift up 
the Water ; which would not have done, been 
werethe Common Notion of Suftion allow'd, viz, 
Thatit is effeted by the Preſſureof the Air,thruſt * 
away by the dilated Cheſt of him that ſucks, and 
thereby drawing the Water into the Pipe at 
which he ſucks. 
But beſides the Preceding uſe made of this Ex- 
pom, I pour'd out the Water, till the lower 
of the Pipe was but juſt immers'd in it; and 
-upon Suction, - it roſe almoſt to the Top of the 
ripe: but-the Spring of the Air being too much 
weaken'd to raiſe it higher, ſeveral Bubbles of 
Air. broke through the Water ; but as ſoon as I 
left off ſucking, the Preſſure of the External Air 
.compreſs'd the Rarify'd Air 'within, as to 
bring it to-it's wonted Station, ſeveral Particles 
kh into the Bottle through the Water, till 
that. [nternal Air was equally preſy'd with the 
External. 
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CHAP. XXVIIL 


What Mr. Hobbs teaches concerning Fluidity 
.. .- .,, and Firmnels, examin'd. 


Motion the Fg "HE Firſt Particular examin'd in this Chap- 
roles ter, is a Miſtake of Mr. Hobbs, concern- 


the Author's Opinion of Fluidity ; the Ob- 
making the Author's Notion of Flxidity 
to conſiſt in the Size of the Parts of Liquid 
Bodies, whereas our Author aſſigns Motion, as 
the Chief and. Principal Qualification ; fince a 
Coapulum Of Spirits of Urine and Wine, 
may by bare Digeſtion, be torn'd into a Per- 
Liquor ; -and Quick-ſfilver, tho' fluid, 
may be turn'd into-a Permanent . Powder , by 
Ropping the Motion of it's Parts. - And tho' 
Mr. Mobb: further aſſerts, That Fluid Bodies con- 
ſiſt of Parts 'Diviſible into Fluids, as Quantity 
into Quantity ; yet, ſince I have made it appear, 
That Fluidity depends 6n the Shape, Srze, Tex- 
ture, and Motion ; a6d Firmaeds * on a Reſt 
amongſt the Parts of Solids ; and likewiſe, that 
Fluids are not diviſible into Fluid Parts, as Quan» 
tity into Quantity, it is needleſs to repeat what 
is there deliver'd. 

As for the Explication of Fluidity and Firm- 
neſs, which Mr. Hobbs Subſtitutes, it teaches, That 
the Parts of Fluids may move whilſt the whole is 
in/Motiog; and that Sqlids may have their Parts 
in Motion, tho the whole lyes ſtill: As alſo he 
ſays, That the Parts of a Fluid may be reader'd 
lcſs fluid, by being compreſsd ; but ſince . _ 
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xgs, and not prov'd then; and 


ack; yet ſince oor Author makes Motion or Reſt 
the Chief and Principal Requiſites, whar tath 
been deliver'd in the of Fluidity andFirm- 
m ſuſoe for am A : For that there is 
Motion itt the Farts of Fluids,appears, if a Lu 


o Salt be-put into prune ne _— i 
preſen 'aiffolv? carry to 10 
of* i er could not An thnx 


tion'; at ne tmp erm; ng, hr 
evident, fince ater froze, becomes Ict 5a 

on atre . that.as well as Metals, by having 
their Parts/ pet into a violent Motion by Heat, 
become Fluid. | 


CHAP.” XXIX. 


An Explanition of the Engin made Uſe of bn 
the following Expetiments. 


h— — 


HE 'StruQure of our E*gi being ſuch, as 5 Pla: 
Iphabetical 


hot toadmit of an A 
tion,” fo'as 'fo make it inte 
areunacquiinfed with Mec 


to that 
ical StruQuregand 


jt being eaſily cough maderſtvod by thoſe, eſpe- 
cially that are acquainted by our Firſt Engin, ir 


+ the Third 


w_ 
$.h Ks 
6 DA; at Ks = 


"I Ontieaatine of Experiments pony? I 


"thought it ſuſficieat in our Plate, to repre- 
ſent the Exgin juſt ready to be ſet on. Work; and 
in the Fourth the Parts, which it is made up of 
bent: Feſt the $, which may deſerve to 
hier being always co- 
in ror with jt and the Perforation (pg), 
which goes through. it in a Perpendicular Line, 
and' with the Stick (rs), ſupplies the 
Place of a Valve, : being to be ſtopp'd at the Bot- 
tom-of the Cylinder (a 0 when Jo ws 
ter, \it was neceſſary rp) d 
oy A B) lies ina Gone: gth. ny, The 
Pipe a Gutter, made purpol 8 
the Board (cdef), which Board is laid over 
pieceof Iron laid upon that, 

In which Iron-plate 
which riſes up about the End i 

t to ent 

m ring be- 
ND and: ry numer ye the Stop-cock 
into the Cylinder 
Gu N ©), at my with Soder . yet.it is wuch 
more convenient Foc have.the Branch (I) made 
like a Screw; ſo'that being ſcrewed into the 
Parrel, is may re-faſily. be mended, when 
any thing is amiſs 3* - it be that the Air 
gets in betwixt the Plate and the Wood, or the 
ment be drawn into the Pipe, where the in- 
verted End is united:-to the Receiver; and leſt 
———_— Orifice of the Pipe ſhould. be ſtopp'd 
thing,'contain'd in the Receiver drawn 

he + is fix'd. at ſome Diſtance from it a 
THI Plate, ſo NI as. to give free Paſlage to 


The 
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"The Wooden Part repreſented in the Plate, 
ad which contains the Cylinder, is always ſo 
fall of Water as able to overtop the Cylinder, 


to make the Sucker ſoft and plymp,by which 
wars it is mare exaQtly fitted the oe Arena 
ity. 


And as for the Iron Plate abovemention'd, it 
hath this Conveniency, that it excludes the Air, 


better than if the Receiver RT in 
moſt Experiments, tho* in ſome it is leſs fer- 
rirceable. 

But moſt of the following Experiments may be 
try'd in our Firſt Engin, if the following Alte- 
rations be made; © And Firſt, If a ſquare Boa 
4nd a ſuitable Iron Plate, ſich as is made uſe 

- this Engin be faſten'd oppolite to the Iron 

ck, to the Upper Part of the great Cylinder, 
and a Glaſs Tube, like that juſt now deſcrib'd, 
be fix'd to the Lower Branch of the Stop-cock, 
with a Cement, made with near an equal Propor- 
[= Wax and Turpentine, in Winter, and 


ree Parts of Wax to two of "Turpentine in 

er; for the Ingreſs of Air being thus pre- 
veated, upon drawing down the Sacker, the Air, 
Virtue of it's own Spring, will force it ſelf out 


x the Receiver 
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Se Plate 5. 
Fig. 1. 
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A Contiunation of New Experiments conce 
ing the Spring and Weight of the Aix and 
. their Bfetty, 3 way of Letter to the 
RODt Fon the Lord Clifford and 
Ay Dear Lord, © . + 
Aviang already given Lordſhip an Ac- 
count of. the DeGgn an Scope of ou 
without aay further 
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EXPERIMENT I. 


Spring of « ſonal Quer 


ior vr open.” 
. tity of oncludnd 
N order to make an Eſtimate of the Force 
of the Air's in it's ſeveral of 
Expanſion, We filf'd the fourth part of a Viol 
wi ickfilver, the Neck of which was none 
of the in which we fix'd a Glaſs Tube 
with hard Wax, the lower End reaching almoſt 
to the :Bottom of the Quickſilver, and the up- 
pet althoft a Yard above the Viol, which being 
conveigh'd into a Receiver (See Plare 5. Fif. 1) 
which was pretty Tall, upon an Exfuct "of 
the Air in the Receiver, that in the Viol ex- 
panding 


Concerning nd of Maeary « pup Hayes 


ſometimes riſing higher than at others. 
which Experiment the followitg Obſerva- 
were to be made. Fir, That fo much 


the Receiver, it does notſuddenly ſublide as low 
as before irs Aſcent, gy pony, ney 
| by the Heat .of the t when 
with an Iron. 
. Thirdy, Whilſt the Air included in the Viol 
; retains any conſiderable Springineſs, after each 
of its Expanſion, a conſiderab! Hehe. abo 
its 2 iderable Height above 
what that Air is able to ſuſpend it at, and makes 
Doe IO 
ercu- 
| Rear ; of the whole Weight that the 
prner of the included Air is able to raiſe it, 
continues every ſubſequent Exſudtion to riſe 
lefs and lefs as the weight of the ſuſpended Mer- 
exry encreaſes, and the Spring of the Internal 
Air grows weaker, and as the Mercury riſes leſs 
every ExſuQtion than it did before, ſo are the 
Vibrations leſs conſiderable. 
Laitly, 


: 
4 * * h 0 #. 
> 
I - , 
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, Having obſerv'd the. Weight of the 
Air ina good Barometer, when it was bur light, 
the Merenry-was rais'd to 295 and { tho? ſoon af- 
ter the Tryal it was bot 29 Inches high. 
To tnake an Eſtimate of the Quantity of Air 
- -which rais'd the Mercary to the uſa} height, we 
counterpois'd the Viol, and then filling it full of 
Water, we found it to weigh about 5 Ounces 
2 Drachms, and about 20 Graias ; but ſo much 
_—_—_— off, that the remaining Water on- 
ly filled the Space which the Afercary was before 
contain'd ih, it 'd x Ounce 2 Drachms 14 
Grains, ſo thatthe Air which by it's Expanſion 
elevated the Aercary, fill'd the Space of no more 
DO we'd on $: The Diameter 
em Experiment was 0 
| more than thei of ani Inch. 
As Ar5u. But beſides the Spring of the Air, from this 
mex's Experiment we may learn, what is to be thought 
| — of what ſome Learned Men teach concerning 
the Stſpenſion'of Quickſilver by a Funicalus, and, 
it's riſing to avoid a YVacwon ;, for were the firſt 
true, it might be demanded, why that Funicu- 
SP it > 09s moo, 1 ant 
tter it's obje&ted, that the Mercury being unable 
adequately to fill up more Space by rig than 
if it roſe not, the Rarſon muſt be invalid. 


$4 # 
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EXPERIMENT II. 


— 
mn 


A good Reeriry of Air noifed the Mercury in an 
open Tube, no bigher than the Weight of the At- 
- moſphere does in a Baroſcope. 


| Aving put a ſufficient Quantity of Mercury 
H into a large Bottle, capable of- containing 
ut \$ij, we immers'd the one End of a long 
flender Tube, below the Surface of the Merax- 
fo having clos'd the Neckof the Viohwith 
ent, it was conveigh'd into a Receiver diffe- 
rent from the former in nothing but Size; where 
we obſery'd, that the Quantity of Air being 
greater in this Viol, than that made uſe of in 
the former Experiment, it was capable df ex- 
panding further, and of raiſing the to 
about'29 Inches and about { out of which half an 
Inch being deducted, for the height it was cleva- 
ted to by Air injected to try the Stanchneſs of the 
Bottle, the Spring of the Air included in the 
Bottle, rais'd it to-29 Inches and about } ; The 
Weight of the Air in. a Bareſcope at the ſame 
time, elevating the Mercary 29 Inches and 3, 
- Which was { higher than the elevated Mercury in 
the Receiver. But having continu'd to ply the 
Pump ſtill longer, we learn'd, that the Spring of 
the included Air was incapable of raifing it higher, 
than the Weight of the Armoſphere did in the 
Baroſcope. , Þ ha 
Thos iment was ſeveral times repeated 
with the like Succeſs, but once, the Pump being 
ply'd more than uſually, the Air contain'd in 
' Greeg Glaſs expanded ſo violently, tha _— - 
PAD ps 
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could not raiſe the Mercary higher, it broke the 
_ Glaſs with ſych violence, that the Piece which 
flew off crack'd the Receiver. 


EXPERIMENT T II 


The $ ping of the included Air, will elevate Mer- 
_ i to an equal Height in Tubes of a diffe- 
rene X 


» whether the ſame Quantity 
ney it's Expanſion raiſe the 


Bor 


| large Tube, as ina ſmal- 

: And pring of that Air was no 

further able to expand it ſelf, the Parts of it be- 

3ng put intp Motion by Heat, the Spring of it 

wss fo much increas'd, as to raiſe the Mercury { 
of ag lach higher. 


EXPERIMENT IV. 


A new Hydraulo-Poeumatical Foxrtain made by 
the Spring of uncompreſsd Air. + 


| AVING put a Quaatity of Water into 
*'R a Bottle, - and immers'd the End of 2 Glaſs 


alittle below the Surface of it, which was | 
about 


F181 2 


\ Thc + 
_- 


EEE cmernieg the Air's — 


, the Interſtices betwixt the 


"= Bottle and the Pipe were fill'd with 
Cement Uh Plate 6. Fig. 2.) and the whole Se Plar P 
was conveigh'd into a 5 art 4 And becauſe ** * 


the Pipe was too long to be contain'd in the Re- 
cciver,, another made of White Glaſs was Ce- 
mented upon the hay to the middle of whoſe 
Cavity, the n mpper of the Pipe extended 
Þ that the Motions of the riſing Water 
more Space to move in, when the br was ſet 
on work ; where it was obſervable, that upon 
the firſt Exſuction the Preſſure of the external 
Air wu taken off, that —_— ia the Bottle, 
pond it ſelf ſo powerfu ly, as to raiſe the 
ater jn the Tube with ſuch Force, that it flew 
riolently the Top of the Receiver; but 
#5 the Airin the Bottle was | urely expanded, 
and came nearer to an e/£quilibrixm with that in 


the hag ge the Spring of that in the Bottle, 
deiag leG powerful, the Water in the Tube 


fee of then ceas'd in its Aſcent, unleſs the Preſ- 
exteraal Air was taken off by a fk 


me wi which Experiment, following Firticu- 
lers were to be noted ; Tr that as the v 
Orifice of the Tube was narrower, the Water 
wood riſe flower, and the L he Experiment would 
de. loager continu'd. If a m_w os be 
Cemented upon the Top of Re Ve Tube 
branch'd out into ſeveral ſmall ones, ae?'F rg Pins 


 boles in the Ends of them, the Waters wi 


—h ws Artificial Fountains in Grorro's. beans 
e to whoſe Neck the Tube was Ge: 
lirger, the Witer would riſe fo 


He 
the longer ; and ve -—— ght 


. Is 8. - 

n þ »- N 
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Re 
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be reiterated by firſt letting in the Air again, 
and then exhanſting the Receiver by pumping 
it ont afreſh, 

From the nn ——_— by > Expe- 
ment, it 'appears, that the Spring of the Air 
was le to raiſe the Water in the Tube to a 
much greater Height than the Pipe we made uſe 
of. 'Secondly, From henceit appears, that Wa- 
ter contain'd betwixt two Parcels of Air, may 
be put into Motion by its Spring, without the 
Concurrence of adyentitious Heat. Thirdly, 
we obſerv'd, That when the Air was in a great 
Meaſure exhauſted, the upper Receiver being 
' taken off, the external Air preſs'd the Water 
quite down to the Bottom of the Tube, and ſe- 
veral Bubbles getting through the Water, joyn- 
et themſetves with the Air in the Bottle : But 
what was more ſtrange was, that when the Re- 
ceiver had been taken off a conſiderable time, 
ſeveral ur phe Air wg to make "on 
way throy ater, as Spring of the 
Indoded pe being before expanded, could not 
be brought again to its former State of Com- 
preſſion ; bur like a Balance pat in Motion, con- 
tinu'd ſeveral ſucceſſive Vibrations, reſiſting each 
Impreſs of the Armoſphere. 

| the Chicf Remark in this Experiment 
was, that the Salient Water in the Receiver, 


os enenficgs Lines, fome of which were 
when the Receiver was pretty well 


" 
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EXPERIMENT V. 
About the Produttitn of Heat by AuHſitn in the 


exbauſttd Recerver. 


T being the Opinion of ſome Learn'd Men, 
that the Incateſcence of ſolid Bodies depends 
on the Attrition, or violent Agitation of the 
Air ; To tty how far this might be 
true, I cangd a ftron Spring of Iron or Steel 
. (See Plate the Sixth, Fig. 3.) Figur'd mach like ——* 6, 
the Lathe of a Croſs-bow, to be fix'd to a ſtaple" * 
Trencher : On the tpper Part of the Spring was 
- fixd a Concave Piece of Brafs, like a Rurning- 
Glaſs, abont 2 Inches Diameter, and moderate- 
ly ſlender ; to the Concave Stperficies of which, 
'was fix'd a Convex Piece of the ſame Metal ; 
which had a ſquare Handle on the opper Part, 
to which was fix'd a ſquare piece of Wood, the 
bther End being fix'd to the Baſis of a Wooden 
Pillar, made nſec inſtead of our Vertical Cylinder ; 
and the upper End of this Pillar was fix'd tothe 
Turn-Key, being of ſuch a Size, that when the 
Stopple was depreſs'd into the Socket made in 
the Braſs Cover, the Concave and Convex Sn- 
=2 of the two Pieces of Braſs, contain'd 


ixt the Woodea Pillar 2nd-the Spring,wete 
;'d together, and the Spring in ſome mea- 


, All things beiag thus provided, and a Mercu- 
riak Gauge copveigh'd iato the Receiver , 4 
oo Te LAT DI I Aye. 
which being tatg'd: me time, 
the Air bens exhauſted ow of the Receiver, we 

6 3 pre- 


% + 
SE 4: fe. 0 ts a 
4 SY AP, EE + 
: 
8 7 - 


; 71 "A Continuation of Experiments Book I1- 


&/ 


preſently took off the Cover ; and perceiv'd,that 
the contiguous Superficie of the Pieces of Braſs, 
betwixt which wehad laid ſome powder'd Amelto 
make —_— more eaſily one upon another, 
were ſenſibly warm. 

And the Experiment being repeated a ſecond 
time, and the Air fo far exhauſted, that the Mer- 
cury was ho further depre{6'd, they grew ſo hot, 
that I could ſcarce endyre to touch them ; and 
a conliderable Degree of Warmth ſucceeded, 
when the Experiment was try'd with two Pieces 
ANON the one of Oak and the other of 


rom which Experiment it appears, that At- 
RE Le of Solids . may I a conſiderable 
Warmth, when the Air betwixt their Superfi- 
cies 18 exhauſted. 


EXPERIMENT \l. 


About the disjoyning of two Marbles ( not other- 

| wiſero be fa ared withous a conſider able Weight) 

mm Removal of the Preſſure of the Air in the 
ecerver., : . 


AVING ſeveral times ſuſpended two flat 
Poliſh'd Marbles, whoſe contiguons Su- 
| -were moiſtned with Oyl, to keep the 
wot ne I preneigres: upon a con- 
lerable Exſu&on of the Air,they would ſome- 
times fall aſunder in the Receiver, at the cigh- 
tecath Suftion, and' ſometimes at the eighth ; 
tho? a Porind W cight was only ſuſpended at the 
lower; yet inthe open Air, where they were 
. 119391 0733 1© INST SI . cots 
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compref'd by the ambient Atmoſphere, they 
' were able to ſuſtain 80 Pound without ſepara- 


ting. 

But having provided a Receiver with a Braſs 
Cover (See Plate 6. Fig. 4-) and ſuſpended two -— rag 6. 
Contiguous Marbles in it, with a Weight of a "© * 
| - few Ounces at the Bottom of the loweſt, the 

String which ſiſpended them being fix'd to the 
| Bottom of the Braſs Stopple in the middle of 
the Cover by tarning the Stopple , and by that 
means ſhortaing the String, Marbles were 
rais'd up in the Receiver, but upon drawing out 
the Air, they preſently fell aſunder ; yet havin 
{ contriv'd the Matter, that the lower ' 
not fall too far, the other was let down to it, 
and v + + man $79morgt of the Air, _ 
were ly compreſyd together again, that 
| theycould mdtdo ant meakly as before: Yet” 

if by turning the Stopple, the uppermoſt was 

ras'd before the Air was let in, it would leave the. 

lowermoſt behind it. 


EXPERIMENT VIL 


A way to» break Flat Glaſs ſpeedily, by the Weight 
of the Atmoſphere. 


+ make it appear, that the round Figure 
of a Body'enables it to refiſt a more vio-. 
lent Preſſure from the Armoſphere, than Badies 
otherwiſe ſhap'd; We made ule of a Braſs Hoop, 
about 3 Iaches high, and 3 Inches and 3 in Dia- 
meter, and Cementing a round Piece of Glaſs 
upon the one Orifice, the other was joyn'd tothe 

- Receiver with Cement _ upon 7” 
e 3 G 
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the Air Atmoſphere $d fo ſtrongly np- 
on the oe as to cant ver with gly p- 
ſiderable Noiſe, like that of a Piſtol. How tar 
this may contribute to account for the Noiſe 


which accompanies the Exploſion of Gunpow- 
der in Piſtsls, we leave others to conſider. 


EXPERIMENT VII. 


The breaking of the Glaſs Plates & x the foregoing 
may be accoumed far without « 
44:6 Vacui.” 


| pronto mp of the abrrry of 
not on Ahhorrency of a 
A hence; for if i pr the 
Hoop, we make uſe of a TY 
Fir His © Chen? Francs or a Sy 
Crimes: if the lower 

large, and the upper not ET i 
ter, the Glaſs Plate Cemented to the larger Ori- 

fice, will break when the Receiver is exhauſted ; 
but if the ſmaller Orifice be upwards, the Glaſ 
Cemented to it will be whole ; whereas did Na- 
tx of a Facas cauſe the for- 
ve the ſame Effet jn the lat- 
rather think the Reaſon why 
reds phbetrs timer; was he- 
P = 
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EXPERIMENT IX. 


Chap. XXX. conterning the Ait's Sprivg. 

OT to mention, of what Advantage It 
=_ be, to have a Good Method to 

ondvers by Seppiying is with Al Tpecdil, 
ver, vy wppiying it with Air uy 

and without danger of letting in too much from 
without ; I ſhall intimate, That if a blown Blad- 
der be contain'd in an exhauſted Receiver,the In- 
ternal Air will be fo M——_ expanded, as to 
diſtend the Bladder, and ſtretch it's Fibers, which 
when taken out again, and the Bladder at the 
Neck, being ty'd ſomething neater than before, 
. the Bladder ſo diſtended with Air, and not liable 
to give way a ſecond time to the Spring of the 
ed Air, the next time it is put into the R6- 
criver, it is aÞt to burſt, 


EXPERIMENT KX. 


A Conſiderable Wiight r4is'd by the Spring of the Av 
ilnded in a Bladder. 

O ſhew that the Force of the Air's Expan- 
fþ fion is ſo great, that z of a Bladder, being 
filld with it, is able to diſtend it fo _Y; 
5 to ſwell it up, tho a coftiderable 
ty'd to the Bottom of it, to keep it from Riſing ; 
we filld the fourth Part of a Bladder with Air, 
and tying the Upper Part of it to the Stopple, 
it was ſuſpended in our Receiver, with a Weight 
fulpended by 's String,” which was ty'd to the 


Boftom of it 3- where we obſerv'd, That wpdb 
Air, the lacluded Air ex- 
Ee 4 


the Exfudtion of. the 
03% panded 


cight be 


A Bladder 
burft by the 


rhe fi 


ded Air, 
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ed it ſelf, and diſtending the Bladder 
ortned it ſo, as to rajſe 1 5 pound weight. 

And another Bladder, having both Ends ty'd 
to the Sto and a Weight ſuſpended at the 
Middle, of no leſs than 28-pounds, the expand- 
mg Air rais'd that an Inch from the Bottom of 
the Recciver ;- but when the Air was again ad- 
mitted into the Receiver, it fell down again. 


EXPERIMENT Xl. 


IF Aving: clos'd a Glaſs Bubble Hermetically 
ſeal'd, in opr Receiver, and pump'd out 
ir more than uſually in ſuch Experimem:, 
| four Minutes after the Pump cea&'d to 
work, the Bubble unexpeftly flew into ſo many 
| ith ſuch force, as to be broke 
againſt the ſides of the Receiver, into a Powder 
as ſmall as Sand ; But this ſort of Glaſs being 
capable of ſtretching a little before it breaks, 
may be a Reaſon why the Experiment does not 
; elyays ſucceed, the Spring of the Air contain'd 

of of _ weaken'd by that Expanſion of the 

e. : 


EXPERIMENT XIL 


Tryals ſemting the Force of the Spring of Uncom- 
mid 4 


- 


ir upon Staple Bodies. 
'The IL TRY-AL. 


A cemented - a Glaſs Plate upon the 
Hoop, mention'd in the Seventh Ex- 
prrimaiitand joyn'd the other Orifice of the 


= 
a - 


with 
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with Cement to the Pump, upon that, a 
Receiver was fix'd : So that the _—_ fopplyd 
nos Racever, and the Receiver kept 

| preſſing upaa it ; 
re 20 Drecng of the | _—_ 
ing of that contain'd in the Receiver, 
the Glaſs Plate into an hundred pi 


The IL. TRYAL 
ND a Receiver ſhap'd like a Tumbler, 


A which was capable of containing only a 
part of what the Large Receiver did, being 
made uſe of, the Spring of fo fimall a Quantity 
of Air, preſeatly ſhatter'd the Glaſs Plate in, 


The II. TRYAL, 


Plate, upon the Exſu- 
Qion of the Air, jt was broke in pieces, both 


likewiſe, when a Receiver not much higher 
it ſelf was made uſe of, #9 7 
In which Experiments we obſerv'd, That the 
Air making a greater Preſſure on the Sides of the 
'de gg oy os And 
erv'd, in Experiments, 
Glaſſes did not fly ig pieces, till ſome 
ExſuCtion. 


be 
by the Preſſure of the Air in, 
we repeated one of the former 


T a Large ſquare Glaſs =_ of _ Fek 
ing 3 Pound, being made yſe of inſtead of 7 7* rs 
loop and the Glaf tn 


- - 
Go . 


a 
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Tryals, with the Bra Hoop, leaving a commu. 
nication betwixt the Receiver, and the Cavity of 
the Hoop, « ſmall Tube, whoſe Cavity was n0 
wider than the Diameter of a Hair, being lodg'd 
In 'Pert of the Cement; and upon plying the 
, Wwe that the Air, having a free 
tho? a ſmall Veat out of the Receiver, did not 
break the Plate as before. - 
Vet notwi ing, if the Air be ſuck'd out 
of the Hoop too faſt, that in the Receiver, not 
I - vary Vent, will break the Glaſs Plate, 
the Pre 'of the Air in the Receiver, bei 
too ftrong to be ballan&'d, by the Reſiſtance 
the Air in the Hoop: And for a like Reaſons 
fleader Pipe, blown at the Flame of a Candle,up- 
on it's firſt Removal into the Cold, hath it's ſides, 
if thin, ſqueez'd nearer together, the Preſſure of 
the Outward Air being greater than the Reſi- 
ſtance of the Internal. ; 


"EXPERIMENT Kill 


SultSon i able td raiſe Mercury no bighter in Pigs 
- ther the Weight of the Atolbhare ampels it. 


'FAving fitted one End (ſee Plate 5. Fig- z) 
of a Braſs bent Pipe ro a Stop-cock, an 
End the Tap of a Cylindrical Glaſs 
Pipe, nee? 50 Inches hag; By lower Ead of 
it was immeryd in a Glaſs of Nugnant Aer 
cay: And the the Pump was ſet on work, yet 


was it not : to raiſh'the- Ade ry above thirty 
Inches, frequent and reverts jons. But 


role, "xt the feſP Exfition; 16 the Top- _ 
rod Pipe; 
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Pipe; and when the Stop-cock was open'd, it 
would run down through the Exhauſting Braſs 
_ From whence it appears, that the Riſe 


Mercury depends not on Sudtion, or a Fup a va- 
cs, whatever ſome Learned Men teach; is 


rais'd by the weight of the Armoſphere ; ſince a 
Baroſcope conſulted at the ſame time, made it ap- 
pear, that. he Armoſpbere was able to ſnſpend 1t 
at ſuch a Height. . 

And as this is an Argument againſt thoſe that 
diſpute for a Fugs ace, ſo it is againſt thoſe 
that that it depends upon the AttraQtion 
of a Rarity'd Subſtange in the Top of the Pipe; 
for tho* we could rarify the Air further, by con- 
tinuing the Aion of the Pomp; yet the Mr 
cry would not riſe one jot higher, 


ANNOTATION. 
uT thes here mention'd, being eMe, 
1 Þ where e uſe of, it may he requiſite to 
1 'e: Firſt, The Pipe which bends ſo much, 
is made of Metal, to make it leſs ſobjeft to break: 
Secondly, The End of it, which is joyn'd to the 


poetic in'd. tagether with Kal Syphon bor 
cock is fix'd;- with « Glaſs , about 
Rnches Light (ſee Plate 5. Fig. x where the 
yrhole is repreſented). And tho” this Additional 
(Glaſs makes the Experiment , ind more te- 
dons, Yet it s more uſeful and ſecore.. 


Je EXPE- 
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EXPERIMENT XIV. 
The differem Heights ro which the Liquors may be 


elevated by Suttion, accordingly as therr Specifick 
Gravity Varies, 
FROM Experiment; already laid down,jt ap- 


pearing to what Height Mercury may be 
'dina Tube; we __ at or Heiotr 
Water might be ſuſpended, by conſidering that 
it 1s 14 times than the former. But to 
be fu tfy'd, I cangd a ſmall Pipe, which 
branched it ſelf into two (ſee Plate the 5*b Ag. 
the-34 ) So that « Cylinder being fix'd to each 
Branch, the Liquors contain'd in the Veſſels, in 
which the lower End of the Pipe was immers'd, 
would riſe jonably as their Specifick Gra- 
vity enabPd them to reſiſt the Preſſure of the 4- 
| z Which being done, and the Pump fet 
on work, Water roſe in one of the Cylinders to 42 
Inches, and-the AMercary in the other Tube not 
above 3 Inches; ſo that the Water was fourteen 


5 nv) _ A = 
| more ſati we let Air into 
the Receiver, till the Water ſubſided to fourteen 
Inches, and at the was 
ſuak to about, | 


: 


; 


Ep 
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Specifick Gravity of Li : For having put into 
one of the V ade the Glaſs Tube, Freſh 
Water, and into the other Salt Water ; when 
f the Freſh Water roſe to 42 Inches, the Salt Wa- 
ter was but 40 Inches high. But having made 
uſe of a Brine, made of Sea-ſalt, melted is the 
Air, inſtead of Salt Water, when the Freſh Wa- 
ter was rais'd to 42 Inches, the Brine did not 
exceed ſeven. 1 likewiſe put into one of the 
Veſſels, when. this ment Was over, a Solu- 
tion of Pot-aſhes, Common Water into the 
other, and when the Water roſe to 42 Inches, « 
the Solution was rais'd but to 30. 


EXPERIMENT XV. 


To what- Heights Water and Mercury may be rais'd 
propertionably to their Specifick Gravities. 


Aving put Mercury into a Bottle,and pour'd 
Wates into the Bottle upon the Merc 

we unmeryd one Pipe ſo low, as to have it's End 

in the Mercary ; and another Pipe was likewiſe 

i 'd in the Water only ; which being fix'd 

the helpof a Cement in the Neck of the Bottle, 

whole was convey'd into the Engin, and the 

Pipes being each divided into Jaches, by hard 

ax,with which they were mark'd,we obſerv'd, 

Fo Water roſe 1 5 times as high as the Quick- 
ver. 


EXP E- 
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EXPERIMENT $%V. 


Tie Remer F' Aving put Afercury into a ſhort Tube, and 
_ 


Water info one that was loager ; both of 
hay beleg'F Hermetically ſeaPd at ie End, we 
A End of each reſting i in a 
Pitt Vee wi hich being coavey'd into the 
Receiver, the Water in the Cylinder did not in 
the leaſt fubſide, ai within 3 lacks the Air, 
. the Merexry fabſided of the Bot- 
*om, 'which was ſooner than it etght, according 
to Statical Rules, which we conceir'd to pro- 
ceed from ſome Atery Parts, lodg'd in the Pores 
of the Water, which riſing tothe Top of the Cy- 
liader depreſs it by their Spring ; yet the Wa- 
ter, when the Mercury ſubſided to the Height of 
an Inch, was near as high as before. 


"EXPERIMENT XVI 


The greateft T: try how high Water might be _ by 

rr Suction ind Pamp, provided a _— 
fer may be 4 bout thirty Foot long, g made 

1417 67 "Tm Pipes, clofely joyn'd Fen with Soder, 

_ —_— over with a Black Cement; which, 

it from ſtickmg to our Hands,we cover'd 

with er of Paris : "fo the npper End of this 

Pipe, was fir'd a Glaſs Tube, abont three Foot 

long; and to the Top of that was fix'd another 

Pipe, conſiſting of two pieces, which made a 

right Angle with each other, part of which was 

S-ePlare the Parallel to the Horizon, and the other Perpen- 

Seventh, dicular ; the lower End being fix'd to the Engin, 


s-' whichwas plac'd upon a Flat-roofed Honſe: , 


Lag w 3. 7 ol 94 
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2 Veſſel fill'd with Water, being put under the 
End of the Pipe below, the Pump was ſet 'on 
work; and the Water, after a few Exſudtions, 
F was rais'd to the middle of the Glaſs Tube, emit- 
f ting ſeveral Bubbles, which proceeded from the 
þ Air, formerly lodg'd in the Pores of the Water. 
> But the chief Aim of our Experiment, being 
e 
1 


only to try to what Height the Water could be 
rais'd, I caugd the Pump to be nimbly ply'd, 
till the Water could riſe no higher; Which be- 
ing done, and the Height of the Water meaſur'd 

, by a String, we found it to be 33 Foot, and about 

; fix Inches; Quick-ſilver in a Baroſcope, at the ſame 
time, ſtanding at 29 Inches, and a 3 eighty 

of an Inch; ſo that the Water was near fourteen 
times as high as the Mercary. 


| In which Experiment, that the upper part of 
the Tube was ſufficiently haben apart 
from ſeveral Circumſtances; as Firft, If any Air 
pot in at Crannies'in the Pipe, it would in 
bbles, eaſily to be diſtinguiſh'd, from thoſe 
which rofe from the Pores of the Water ; and tho? 
the Quantity of thoſe Bubbles was confiderable, 
yet more Atr being thrown out by the —_ 
-——__ get in, it muſt needs be empty enough. 
t 


In this Experiment, it was to be noted, That 
when firſt the Water appear'd in the Glaſs Tube, 
they would be very numerons,and form a Froth ; . 
yet, when the Pumping was further continu'd, \ 
hey grew leſs and leſs : Secondly, we obſerv'd, 
| Sap Angry —_ forxtion in is 
: ' tho? near a Foot at rew 
tefs and tefs. : Thirdly, it may be obſervd. that ! 
the Pareſcope, confulted before, foine time after, . 


WAS 


= : *, » * . 2A 4 

m In - > ” 
4 x I's « W,- | i 2 
=. t 


458 SB Continuation of Experiments Book It: 
ny ans to have _ ſo that 

s , repeated again, the 

Water woull have been buoy'd up _ deal 


from this ment it appears,how im- 

it is, what Men teach concerning 

. the Riſe of Water, in Spiral Pipes, up to the 
op of high Mountains ; it is evident, that 
cannot be drawn higher than 36 Foot, by a 


EXPERIMENT Xvlll. 
Ahout the Bending of a Springy Body, in the Ex+ 
u/ry worm | pringy Body 


O be ſatisfy'd how much the Elaſtic 
of Bodies on the Influence FAR 
Air,- 1 fix'd one of a Whale-bone in a 
Trencher, and ty'd a Weight to the other, by 
which it was beat, ſo low, as almoſt to touch 
the Plane under it. This being convey'd into 
' our Receiver, upon the Exhauſting of the Recei- 
ver, I could not perceive any Alteration. 


EXPERIMENT XX. 


erning the makins of Mercurial Gauges, where- 
to eitimate how much the / Noe. is ex+ 


- 


+45 by ſuſpending a Bladder, which is al- 
alt empey of Air, or by inverting « wall 


- a | Y : ——_—_p ens 
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Tube in which Spirit of Wine was contain'ds, 
but the former taking up too Room tv- 

the Receiver, and the latter not diſcoyering 
whether the Receiver was exhauſted, or not, 

£ till the Air contain'd was too much Rarefi'd, for 

5 any Conſiderable Obſervations ; Therefore; to - * 
: enable me to make moreObſervations in the ſeve» + 
z 


ral Degrees of the Receiver's Exſu&ion, I-tvoka 
ſenderPipe of Glaſs,about 10 Inches long, and 43: 
{mall as a Gooſe Quill, and having melted it at a 
_ as to —_ it,aad make it apt —_ by 

caus'd it to be put into the Form repreſent 
by (Plate 5. Fig. 4-) fo that about an Inch of 2" 
the lower Leg being filPd with Air , and the-. 
reſt of that, as well as the greateſt Part of the: * 
ſhort one, being filPd with Quickſilver, the Ex- 

ion of that Air might eaſily be perceiv'd, 

y paſting a Piece of Paper- upoa that Tube, 
divided into ſeveral exaQ Parts ; for as the Re- 
ceiver is more or leſs expanded, the Air in the 
loager [Leg of the Gage, will” be extended to 
ſome of thoſe Marks ; and_if when the Air is 
ſo expanded, the Experimenter deſires to know, 
at each of thoſe Marks, how much the Receiver 
is exhauſted, it will appear by letting in as much 
Water as the Capacity. of the Receiver is able 
at that time-to hold ; fo that if -when the Air 

. lsat any determinate Mark, the Water be letin, 
and- it appears, that the Air in the Receiver 
was ſo-far. Evacuated, by obſerving how-much 
Water will be admitted, when the Air is expan- 
ded to each Mark ; the Gage, for the future, 
wilt not only inform us, how.much the Air is 
. exhauſted ; but by the help of thy finall Gage, 
alarger may be made, by pytting both into att 


EX< 
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exhauſted Receiver at once, for by obſerving, 
when the Air is expanded to each Mark in the 
litfle one, how far it is expanded in the large 
por Doabge Srracy how much the Receiver is 
exhauſted, for the future, by taking notice of 
the Expanton of the Air ia the Leg of that ar 
ger - 

' This is much more uſeful than ſome 0- 
thers: becauſe the Mercury being a heavy 
Body, the Air, by expanding it ſelf, 1s leſs apt 
to make it run over, or to 'make it's way in 
the Form of Bubbles through the Mercurial Cy- 
linder, as it would if other Fluids were made 
uſe of inſtead of it. Secondly, The longer Leg 


> =p mark'd, by ſticking Wax or 

different Colour from equal Diſtances 

from each other, which Diviſions will be leſs 
to be ruby? 

ſome Experiments, to be wet. 

Leg of the in which the 

it is by the aforemention'd Marks, 

, by drawing out the End of the Tube 

the Pipe is filFd with Air, it may be ſeaPd up 

by —_—_—— Horizontally upon the Apex. 


Glaſs to the Pipe,everyTenth being of a 
the reſt, at equal Diſt 
be d off than Pa which are 
Thirdly, T n 
Air is may be ſeal'd up, be- 
— ab. and when about an Inch of 
d very Nice Obſervations are to 


WF, . YT Wo OY oo 


BY ESL. 2.7 
NE a 


"Chap. XXX. concerning the Air's Spring. 48t 


_—_—__—_R_——__} 

about half an Inch Diameter, at an Inchdiſtance 
fron! the Paſir of that Leg, which Bubble muſt 
have a Pipe upon the upper Part of it to give 
way to the Air ;.which Guile bath, this Ad- 
yaatage above the other, that leſs Air may be 
contain'd jn the: Top at the loager Leg ; fince 
the Mercury not being capable of being rais'd 
ſo high, the Rarefa&tion of the jacluded Air 
will be reader'd tore apt to be elti by the 
Eye. Sixthly, This Gage is much mare uſeful 
than thoſe mention'd by other Authors, becauſe 
it gives us an Account of the ſeycral Degrees of 
the Air's RarefaQtion. 


EXPERIMENT XX. 


Az taſie way to make the Preſſure of the Air ſenſi 
| ble 19 the Touch. 


T HE Preſſure of the Air will be made feg- 7&9 
ſible to the Touch, it a Tapering Tube a 

of Braſs, whoſe Cavity at one e 

and the other tyo Inches and an half wide, be 
lix'd to the Pump inſtead of a Receiver; for 
if when the larger Orifice is Cemeated oa the 
Pump, one preſſes the Palm of ones Hand upon 
the ſinaller Orifice, and the Pump be ſet on 
Work, it will be a diſficult Matter to take off 
ones Hand, and not a little painful ; but the 
Preſſure of 'the Incumbent Armoſphere will have 
4 much more ſenſible Effe, if the larger Orifice 
be upwards inſtead of the ſinaller. 


Ff Z 


is an Inch, to the Trweh. 
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EXPERIMENT XX, 


| Aboxt the ſubſiding of Mercury in the Tube of the 
eollend A E ment, to the Level with the 


Superficies of the Sragnant Mercury. 


HE lower Part of the Ball of a Bolt-head 

being circularly cut off, we made uſe of it 
for a Receiver, including a Baroſcope in it, and 
upon the firſt ExſuRtion, the Mercary ſubſided 
from 29 Inches to 9 or 10, and by three Exſu- 
Qions more, would be brought to a Level with 
the Stagnant Mercury, but would riſe to it's firſt 
Station again, as the Air was admitted in ſlower 
or faſter. 

In which wh ger” it is to be noted ; Firſt, 
that upon the firſt Exſudtion, the Mercury was 
rar, p within an Inch of the Bottom, and con- 

tinu'd ſeveral ſucceſſive Vibrations before it ſet- 
led at. 10 Inches high. Secondly. If inſtead of 
drawing any out, Air be forced-into the Recei- 
ver, it will raiſe the Mercary higher than it's 
former Station : Thirdly, The Receiver was {0 
RG, as to make the Merewry ſublide to 
a 
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EXPERIMENT XXIL 


hs Tubes open at both Ends, when Nature's Abhox- 
4 ASp Vacyum canner be nes the 


of Water will impell Quickſilver no higher 
ar hk ender than in nas me wht 


T2 O prove that the Weight of the Armoſ- The ju 


Cn pF N0Y vÞ dreary equal == E 
oe ſmaller Tubes, 1 ſhall add Cows: PE : 


ryals, - frat ; 
The I. TRYAL 


Having put as each Mercury into a _ 
A ba 7, about Luo. ſoot. and « half Jong, 

3 or gers, the one En fral- 
(SHermetially webung two Tubes by Serings 
"to the T the former , ſo that the lower 
Ents of ah were immers'd in the 
Which being done, we d Water upon 
p and obſerv'd the Meremry to be equally 
rv the great > ok in the little one, and 

ater uck'd out, it proportionab] 
fublded in each. 1 


The II. TRIAL. 


| - Having pour'd a Convenient Quantity of 
into a Tube of Glaſs, near a Foot 
and-filled two Pipes of | of an un- 
oneEnd of each ly 

feaPa, we immers'd them in 'the large Tube, 
cvntriving to —_ the lower Orifice, when be- 
Ft 3 - low 


| —C———_—_—— ng ——_—___ 
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a —_ JC... Ee. 


bow 'Sta t Merc p and I obſerv'd, that 
they oaly | both of thein ſubſided to an c- 
Station ; but Water being pour'd vpou th Ce 
EST . the Weight of it buoy'd them 
ATI ut the Tube,” and the Water he- 

y fuck'd ont, and put in again, the 
en Mercury -- the Tube, proportionably fell and 


rota ually in both ; no difference procceding 
= enefs of theiy'Diameters, in the 
EXPERIMENT XX, 


"the Metrcuridl Cylinders. 
At what Height Mercury Amalgamated with Tin, 
4 well a prre Mercury, will be ſu uſpended, 


AV\ NG fll'd a Glas nbe with Mercu- 
"y ted with Tin, and inverted 
below 31 Ioches, la trying this 
IH Particulars are to bc 
the. Amalgama be too 

t to- ſtick to. the Tube, and 
a ns Aerial Corpulcles 
+ From hence it 
ee Aiguilbbrinen of 
Mercury, and the Atmoſphere varies; ſo does it's 
Aſcent in ſuch Tubes. "Thirdly, It would not 
be amiſs here to conſider, whether theſe two 


;Penetratt each dthers Dimenſians, as | 

= ve. obſerv'd Co all Tin todo ; and by 
@ new. Subſtaice. to render 

ſein Javier than the Wright of th 


E % 
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EXPERIMENT XXIV, 


A Method of making Barometers, which be 
carried a diſtant Countries. ado 


Colne ahent 4.x 5 fore lenge ate 
yliader t 4 or 5 Foot long, ha- 
ving bent one End at the Flame of a ſo 
as to make the ſhorter Leg about a fourth 

.as long as the other, ſcaliag up the End of the 
longer Leg, we injected Mercary into the ſhort- 
er Leg by a Tunael, till it was raisg'd about. 3 
Iaches ia both Legs; which being done, and 
the Orifice of the 
the Finger 


, : 
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- . IIS.” AS 
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See ww the | The Rarometer . pus order'd, we con» 
meter, Plar, f1v'd 4 Frame to ca ," Which was made of * 
7. Fig. » a Piece of Wood, in which a Gutter was cut 
'for the Pipe to lie in} the lower End of thc 

Frame being likewiſe ſo contriv'd, as to contain 

the ſhort of this Tube; The Pipe being 
"lodg'd" in this'Gytter, we fix'd a Cover to one 

"fide of the Frame; with little Hinges ; the 0- 

| Hap when occaſion requir'd; being fſtoed with 

; And becanſe: the Motion the Mercury would 

be put into, would be apt to break t Pipe, 

© were there too much 8 Te it to move 


or were there wo Mos betwixt the 
ES o ley Gutter jt lodg'd in : we took 
hervixe the Pipe and 

x tr and betwixt the Co- 


.y OED” pf and 2 the Space which is 
-fiay aboto Tt Surface of the brews be Bo 


Iv = $9 be 
CTE 4 I .” - . - 
:fo invert the''Fi 
- Ge * 
TE, s þ .* 
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of Air to paſs backwards and forwards, the 


$ Mercury in the long Tube may eaſily be freed 
fram Bubbles, 


c Of what Uſe this Barometer may be, in diſ- 
7 covering the Weight of the Armoſphere in long 
7 Journeys, both at Sea and at I ſhall leave 
; to others to conſider ;, only I ſhall annex this Ad- 


vertiſement, that ſometime after I made this Ba- 
| rometer, having carr'd it about 33 Miles I ob- 
ſerv'd, that it did not riſe by 4 of an Inch as high 
as It did before ; but whether it might be impu-" 
ted to the narrowneſs of the Pipe, or any other 
"Accident, I cannot yet determine, FI 


EXPERIMEN T XXV, 


What Height the Mercury in Baromeers will be 
ſuſpended at, at the Top of Hills. Some Obſer- 
vations of *the Height of Mountains, eſpecially, 

22 the Pic of Tenerif £522; 


& AVING obſerv'd the Height at which 
© Þ Herewry was ſuſpended at the Bottom of a 
"Hl, and compar'd it with' a-Barometer made 
"the ordinary ways; it was obſery'd, that the 
" Height it was ſyſpended at, at'the Top of the 
tl, -was 4 part of an Inch below-the it 
_ reactidur the Litter; and as the Baromerer was 
brought" lower, 'the Afercary in- the Pipe role 
" Higher” and higher : But if ſuch Obſervations 
- could be made at the Top and Bottom of the 
' Mountain Fenerif, the Experiment wouldafford 
further Proof: of our Hperheſts concerning the 
: Air's Spring and Weight. a 


As 


yy Appendix abowr the Height of Mountains, 


v right. IN| ang, warts Ingenious Men have 
taught, that the Height of the Armoſphere 
40h, ns, and others confine 1t to 

ns; yet, I ſhall add ſome 

"Olthawations, which A what we have 
CONCeraiag it ; and tho', as Ricciolus takes 
my the wit Reffor Ael ſays, that of 
-. all the whoſe Height he meafur'd, they 
did not e $000 Paces, ey we allow Me- 
teors and Comets to ariſe from Terrene Exha- 
lations, and that the Height of Clouds varies 
according; to the different of the Air's 
RarefaQtion, it will follow, that the Height of 
—_— of them exceeds what Carden and Kepler 
But to to what I have to relate con- 

e Height of Mountains ; 1 ſhall re- 


late, —_ I have « Mir. Sydev laformation = 
_ «az 101d me, that 
the Ed high, that at thy Th 
of it maybe _—_— Leagnes off, and 

—_ Fate Cat go Longman 


believe, __ the way he takes to 


TINA of it, may be none of the troet ; 
likewiſe 


likewiſe by Refraction , 


may be.m 


"Phe like will ſaccect, if iſt 


judging 

Cauraſus to be 51 Bolonian Miles high, which is 
not believ'd probable; lince the Mountain Tenreriff 
hath been obſerv'd, by one who took it's Height 
in a Shipar Sea,not to be aboye 7 Miles high in 
a Perpendicular Line, yet it is eſteem'd the higheſt 
Monhtain in the World ; the? if what Arrfacle 
and others report of Mount Carreſa,; be true, 
there may be others amch higher than thoſe. - For 
tho”, if-meaſar'd from the Footy or Levil of that 
iece of Ground, which they ſtand on, they may 

lower, yet conſidering that the Ground they 


- ſtand:on, may be much more-protuberaat, frbhm 


tv 
the Level wy op of the whole Globe, _—_ 
ch higher upon that Account, 


EXPERIMENT XXVL-. 
The Preſſure of the Atmoſphere may be able ta keep 


© * #þ the Mercary 5» the Torrecellian Experitteat, 


tho the Air preſſes upon it, at '4 very ſmall Orifice. 


TT bein bbſerv'd by ſeveral Learned Men, 


erty is ſuſpended at an equal height 
in a cloſe Room, as in the opeti Atmoſphere; to 
a Communication 


, 


"prove; that"the Air having 
Fith'the PAgrtal, cveh oe-ſmall Crannies, mb 
Tet 


] Force, a5 if the Merenrial Cylin- 
y ſubjef to the whole Arro- 
e; I ſhall add, That if the Tube, juſt before 
cor dyfora Portable Baremerey, be ſo drawn 


-pit-gt the Flide of a Latinp, that the Orifice is 


wilt 'db Jſpeated at 
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End'of the Pipe out fo,. a Cork' be == into the 


Eid of the Tube, ara | part of th 
Orifice open'to the Outward Air. 35 ; 


EXPERIMENT XXVI1. 


Fin Obl;que Preſſure of the Atmoſphere may be /« 
cient to keey xp the Mercury at the uſual A 
in the Torrecellain Experiment, and the Spring 


of « ſnail quantity of Air may do the ſame. 


prnnp ry bon, being bent, 
by Fg. 34. Plare the VII the 


X it's uſual Height, it ap- 
t 7 agendas 6s phere hath as 


Effects, if the End yer the Tube, through 
it is conv d,' only admits of the Preſſure 


« of the Air, which it receives downwards. 
be But if inſtead of being fo bent, the End of the. 
er Leg be Herivercally ſeal'd, as ent- 
we' Merng VIL ncalcgonl 4 —_ 'd 
at it's uſua cight, it will ap that the Spring 
es fall quan of Air i js able vo bear up a Cy- 
of Mercury... . 


utd, 
ET SLe Si WEEYs 


 -But the PEN For Loa 
lore 


pi rhe Orifer racy 
bo nn Wire, when _ 


Chap.XXX. concerning the Air's Spring, 


1d asa Bavoſe ; which way may be taken with 
a Travelling 4. Fran OY 


EXPERIMENT XXVII. 


1 ths ſhew that the Suſpenſion of Mercury in 4 Baro: 


a Glaſs Tube, leſs than 3o Inches long, 


does not proceed from a Fuga YVacui, 1 caus'd one rime:. 


to be Hermetically ſeaPd at one End, the Length 
of it being about two Foot and a half; and filld 
it with Mercury, a ſmall quantity of Water be- 
ing left upon it ; and when the Armoſ} as 
much lighter, I found that the Mercary ſubſi- 
ded, and that there appear'd a ſmall Bubble of 
Air in the Water, which being no bigger than 
a Pin's Head, was ſo far compreſs'd before, as 
not to appear. 


EXPERIMENT RXXIXK. 


The Aſcenſion of Liquors in very ſlender Pipesgn an 
Exhanſted Receiver. 


Aving tinged Spirit of Wine with Cocheneel, 
which bubbled in the Exhauſted Receiver, 

for ſome time, ſeveral flender Pipes being put 
iato it, it roſe higheſt in thoſe whoſe Bore was 
narroweſt ; but when the Air was let in again, 
the Li in both ſubſided to a Level : But two 
; Pipes of different Bores, being let down into that 
Liquor a ſecond time , tho? it anſwer'd the for- 
mer i in the . Aſceat ; yet, the Surface in 
the flenderer Pipe, remaig'd ſomething above 
the other, when the Air was let in again. - But 
what was more Remarkable, was, that tho” te 


4% A Contianationof Experiment Book |, 
|  Liquoria the Veſſel, in this Tryal, emitted no 
es, yet that in the Eads of the Tubes did; 


which were ſuppos'd to be causd by the fides of 
the Glaſs, they were contain'd in. 


EXPERIMENT XXKX. 


When the Preſſure of the External Air is taken off ,;t is 
ne <4) to draw up theSucher of « Syringe, tho' the 
| at which the W ater ſhould ſucceed, be fiopp'd. 


R a further Illuſtration of the Doftrin of 
the _—_— Weight of the Air,wc made 
the following Tryals. 


The L TRYAL. 


as Plaue We took a Syridige of Braſs (ſee Plate 8th. 
— a Fig. 1.) whoſe Barrel was about fix Inches 


long, -and it's Diameter about one Inch 4, and 
having fitted the Sucker to the Barrel of the 
* Syringe, we ſtopp'd the lower Orifice of the 
Syringe, and ty'd a good Weight to it ; which 
being done, we let it down into the Receiver, ty- 
ing a Striag to the Sucker, and another End of 
that String to the Turniag-Key in the Cover of 
the Receiver z where we obſerv'd, That. tho 
when the Receiver was exhauſted, we could, by 
turning the Key, draw up the Sucker cally; yet, 
when the Air was admitted into the Receiver 
noe grants lifted up with a leſs Force, 
what was ſufficient to.overpower the Preſ- 
fare of the bere, or the Air contain'd in 
' Receiver 4 but the- Air being once let in, when 
the Socker was-raivd to the Top of the Barrel, 
the Preſſure of it was fo violent, as, by forcieg 

| the 
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the Socker down into the Barrel of the Syringe, 
to _ the String, which was ty'd to the Turn- 
ing-Key. 


The Il, TRYAL 
Being aV ariation of the former. 


We took the former Syringe, and having ty'da 
Weight, which wg about two Pound and 
two Ounces, to the Sucker , we ſuſpended it in 
our Receiver, the Orifice of the Barrel being firſt 
ſtopp'd with a Cork; and we obſery'd, that after 
a few Exſu&ions,the Weight drew down the Bar- 
rel of the Syringe; and when the Air was again 
let in, the Preſſure of it rais'd it up much faſter 
than it fell. 

But in this Experiment, it is to be noted, that 
if Air gets into the Barrel of the Sucker, whilſt it 
is drawn down, it will not be rais'd quite ſo = 
again as before. And likewiſe, the Reaſon w 
it is requiſite, that ſo large a Weight ſhould be 
ty'd todraw it down, is becauſe it muſt not only 
overpower the Preſſure of the Air, but alſo the 
Straitneſs which requires a Force to make the 
Sucker move in the Barrel. 

Secondly, it js obſerv'd, that as the Weight 
did not overpower the Preſſure of the Air, till a 
good deal was exhauſted ; fo, neither did it riſe 
again, till a ſufficient Quantity of Air was let in 
ASALLL | 
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EXPERIMENT XXX 


About the opening of a Syringe,whoſe Pipe was topy'd 
in the exhanſfed Recerver, and by the help i, 
ware, ra Preſſure of the Air lift up a conſide- 
rable Weight. 


Cee Plate Aving clos'd up the Hole at the Bottom of 
| the boy. © Buys good Cement, we ty'd 
a w piece of Iron to the Barrel, into which 
ſeveral Weights being put, we ty'd the Rammer 


to the Turn-Key; and tho', when the Receiver 
was exhauſted, we could draw up the Rammer 
without the Syringe ; yet, upon a Reingreſs of 
Air, the Syringe and the Weights would be 
rais'd ſwiftly up: So that fo ſmall a Cylinder of 
Air as equalled the Barrel of. the Pipe, was able 
to lift up the Weight of ſixteen Pounds. 


EXPERIMENT XXX. 


The Sticking of Cupping Glaſſes depends on the 
"Preſſure of the Air. ” 


See Plate TL make it evident,that the Sticking of Cup- 

6:5.Fg14 & ping Glaſs, and the Pain which they 
cauſe, proceeds from the Preſſure of the Air, 
we. provided a Receiver, and a Large Gla 
ſich as Plate the 8th. Fig. 3d. delineates; 
caus'd the Epping Glaſs to be apply'd'to 4 
Young Man's z Which being done, and hus 
Hand apply'd to the Top of the Receiver, in- 
ſtead of a Cover, the Lower Orifice of the Re- 
ceiver, having firſt been cemented on the Pump, 


upon 
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laſs fell off his Hand, for want of the Preſſure 
of the External Air, to preſs againſt it. 


EXPERIMENT XXXIL 


O illuſtrate the former Experiment, we took 

a bu Hoop, mentions Ln the Fifth £x- 
periment, ſtretching a er upon the vp- 
per Orifice of it,as upon the Head of a Drum, we 


gy the firſt ExſuQion of the Air, the Cupping 2 
Ya La wif ; 


* 
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tyd it up in the Middle of the lower Orifice, and See Plate 


g1tupona piece of Wood, which had a hole 
inthe Middle for the Neck of the Bladder to hang 
through, we made ſeveral holez on 'the Lower 
Side of that Bladder ; which being done, we 
ſuſpended a Blind-head at the Turn-Key of our 
Receiver, and when the Receiver was exhauſted, 
we let it down to the Bladder, and found, that 
when the Air was again admitted into the Re- 
ceiver, the Preſſure of it ſo preſs'd upon the 
Bladder, as to fix it: faſt to the Blind-head. 

But repeating the Experiment, and exhauſting 
the Receiver more perfe&tly, we took out the 
Bladder thus fix'd to the Blind-head, and having 
ty'd the Glaſs to the Hook of a good Statera, and 
likewiſe a large Scale to the Neck of the Bladd( 
and put ig Weights into it, till they amoun 
to 35 Pound weight ; then the Weight,over- 
poiling the Preſſure of the External Air, the 


the $:h. Fig 
4+ 


Bladder fell off: But in this Experiment it was - 
obſerv'd, that as the Weights in theScales grew Sie Pine | 
heavier and heavier, the Bladder ſeem'd to be jj, 5h, 


ſuck*d [more and more into the Receiver. 


Gg EXPE- 


- (& 
q. 5 
= 
» 


- 
. 
oy 
FP 


as 
A 
C. * 


> » Y * b | , —— FR. P k 
b © 7 X A ” " G L ” . % * ” d 
r AK ES LO ot. Ru > 
X 5 *-. 1 > ? 
\ 


Of . = S v = Kh ” . 
C - , LY 
, *® © Y p , = : 
La - $4 p, a? » . ©.> * vet 


2 Cones Horns Tok 


w_ Te 
*4 __ has 2. 


EXPERIMENT XXXIV. - 


Bellows whoſe Noſe 5s very *d, will open of | 
thess 0w11 Accord, aha toy e of the Exter- 
oy Air 1s taken off. 


SanA t of the great Force of the 
it s oblery'd, that when, 
Ares oo d, it re- 
; he bp > mer : mer th Preſs of 
| ea Pilar Ir, as Yes upon them,to 
Dimgraiſh of Are hit of the Armeſpter 
is-taken off, the Spring of the Included Air is 
fv ſtrong, as to be able to raiſe and expand the 
Bellows of it's oyn avcord. 


SePlatethe © To make this Evident, we caus'd a Pair of 
+7 "5" Bellows to be made, whivie Boards were circy- 
. lar,and near 6 Inches Diame£ter, —_— 
ths OO hems Jen hes about an Inch 1 
the Leather limber :- Which Pellows,when enfallof 
Aar, ſcem'd to be a Cylinder os © about 18 Inches 


| The Nolc of theſe Bellows being Nopp'd,whea 
they were empty'd of Air,we conyey'd them | 
our Receiver, and obſerv'd, that when the Ai 
was exhauſted out of the Receiver, the Air cone 
tain'd in the Folds of the Bellows, and betwixt 
the two Baſes lifted up the Higher a conſiderable 


Height. 
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. Baſis, together with it's Weight ; and the Air 
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* EXPERIMENT XXXV. "5-. 


An Attempt to examin the Motions and Senſibilty 
.of the Cartekian Materia Subtilis, or the A&ther, , 
"with a Pair bf Bellbws, which were made of 4 þ iP 
Bladder, in the exhauſted Receivey. | 3 


& order to try, Whether there be any finet 
4 


} 
” 


- A Subſtance than Air, in the exhauſted Recei- 

= ver,, we contriv'd to make a Pair of Bellows of _ 
| er, whoſe Baſes were Paſte-board,the up- 3% 58. 7% 
per being cover'd with a Plate of Pewter, to rhe 8c. 

- Which "was fix'd a Leaden weight to preſs it 

_ Beſides,over againſt the Noſe of the Bel- 
ws, in which the k of the Bladder ter- 
minated, 


5 


it was contriv'd, that the End of a 
Feather was fix'd ſo, that if any Subtle Matter 
-. were forc'd out of the Bellows, it ſhould diſco- 
© vert ſelf by moving that Feather. 
Bellows being thus provided, and the 
' Pillars, to which the Feather is faſtened, bug 
joyr'd to the upper Baſis of the.Bellows, wi 
Cement, we fix Ti Weight to the Lower Baſis, 
+ and -convey'd it into the Receiver z where we See Fig: #8 
. obſerv'd, upon the exhauſting of the Receiver, *" 
that the Air in the Bellows ratis'd up the upper 


tiling. out at the Veat, manifeſtly mov'd the Fea- 
ther : But when; the Receiver was quite ex- 
bauſted, and the Weight upon the Upper Baſis 


_— it violently, we could not perceive 
the Feather was 1a the leaſt mov'd, and the 


like was obſerv'd upon repeating the Experi- oj 


ment. | : 
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CIS . EXPERIMENT XXXVI. 


The great and ſeeming Spont aneons Aſcent of Water 
in a Pipe filled wich 2 Compat Body, whoſe Par- 
ticles are thought incapable of imbibing it. 


VV took a ſlender FIDE, and having ty'd a 
Linen-cloth to theTower Orifice,we fill' 
it with 24mm ; and immerging it in Waterina 
Wide-mouth'd Glaſs about an Inch, the Water 
aſcended about 3o Inches; and the Experiment | 
being again repeated in another,it roſe - Inches. 


In which kind of Experiments, the following 
Particulars were to be obſerv'd: Firſt, That 
other Powders being made uſe of inſtead of this, 
the Experiment did not ſucceed ſo well; nor was 
the Succeſs much better, when we made uſe of 
Ink inſtead of Water. 

Secondly, Our Experiment ſucceeded the bet- 
ter, the finer and cloſer the Ainium was : But if 
the Pipe be too ſmall, the Event will not always 
be ſucceſsful. " 

Thirdly,Weobſerv'd, That the Water aſcends 
not to it's utmoſt, under 3o Hours, and fome- 


— 

F ow hence it appears, That the Wa- 
ter in our "Tube roſe, withont any ſwelling of the 
ſides of the Tube, which ſome Learn'd Men a- 
{cribe the Cauſe of Water's Riſing ia Filtres to. 

-Fifthly, From hence it may be urg'd, as pro- 
bable, That the Sap in Trees may riſe after the 
like manner, being promoted by Heat, and a due 
Texture of Parts. + 
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EXPERIMENT XXXVI. 


Of the ſeeming ſpontaneous Aſcent of Salts, along 
the ſides of Glaſſes, with a Conjefture at the 
Cauſe of it. 

Have ſeveral times obſerv'd, that the w 

Part of a Solution of Sea-Salt or YVitriol, be- 
ing evaporated, the coagulated Salts would cree 
up the {ides of wide-mouth'd Glaſſes, in which 
the Solution was contain'd ; and not only fo, 
but if the Experiment were longer continu'd, 
they would riſe over the ſides of the Glaſs, and 

m_ the external Superficies with a Cruſt of 
| 
As for the Cauſe of ſo ſtrange a Phenomenon, 

tho? I will not be poſitive in it ; yet, it may not 

improbably depend on the like Cauſe, as the Aſ- 
cent of Water in the Tube, mention'd in the 
foregoing Experiment. 

For we may obſerve, that the Edges of Water: 
are not only above the Superficies of the reſt of ,, 
the Water ; but Sea-Salt as well as ſeveral othets, 
chryſtallize at the Top of the Liquor they ſwim 
in, and near the ſides of the Glaſs, their Coa- 
gulation being promoted by the Coldneſs of it ; 
which Salts, whea once the ſides of the Glaſs is 
beſet with them, the Water may riſe tothe Top, 
for the ſame Reaſon that it does in the ſlender 
Pipe before mention'd, and Salts carri'd up to 
the Top of thoſe, and coagulating there, ſtill 
lay a further Bottom for their Aſcent; and ſo 


ſucceſſively, till they riſe to the Top of the Vi- 
ol: And that thereare Paſſages betwixt theſe ſa- 
line Parts, for the Water to aſcend through, ap- 
pears ; ſince they may be broke off in Flakes, 
| Gg 3 ſepa- 
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EXPERIMENT XXXVI. 


The great and ſeeming Sport aneons Aſcent of Water 
in a Pipe filled with a CompaBt Body, whoſe Par- 
ticles are thought incapable of imbibing it. 


VV: took a ſlender FIDE, and having ty'd a 
Linen-cloth to theTower Orifice,we fill'd 
It with Afinixm ; and immerging it in Waterina 
Wide-mouth'd Glaſs about an Inch, the Water 
aſcended about 3o Inches ; and the Experiment 
being again repeated in another,it roſe 40 Inches. 

In which kind of Experiments, the following 
Particulars were to be obſery'd: Firſt, That 
other Powders being made uſe of inſtead of this, 
the Experiment did not ſucceed ſo well; nor was 
the Succeſs much better, when \we made uſe of 
Ink inſtead of Water. 

Secondly, Our Experiment ſucceeded the bet- 
ter, the finer and cloſer the Minium was : But if 
the Pipe be too ſmall, the Event will not always 
be ſucceſsful. 4 

Thirdly,Weobſerv'd, That the Water aſcends 
not to it's utmoſt, under 3o Hours, and fome- 
"_ A 'F h hat the W 

y,From hence it a rs, That the Wa- 
ter in our Tube roſe, wee. ok ſwelling of the 
ſides of the Tube, which ſome Learn'd Men a- 
ſcribe the Cauſe of Water's Riſing in Filtres to. 
-Fifthly, From hence it may be urg'd, as pro- 
bable, That the Sap in Trees may riſe after the 
like manner, being promoted by Heat, and adue 
Texture of Parts. 
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EXPERIMENT XXXVIL 


Of the ſeeming ſpontaneous Aſcent of Salts, along 
the ſides of Glaſſes, with a Conjefture at the 
Cauſe of it. 

Have ſeveral times obſerv'd, that the w 

Part of a Solution of Sea-Salt or YVieriol, be- 
ing m_—_— the coagulated Salts would cree 
up the ſides of wide-mouth'd Glaſſes, in whic 
the Solution was contain'd ; and not only fo, 
but if the Experiment were longer continu'd, 
they would riſe over the ſides of the Glaſs, and 

_ the external Superficies with a Cruſt of 
t. 

As for the Cauſe of fo ſtrange a Phenomenon, 
tho? I will not be poſitive in it ; yet, it may not 
improbably depend oa the like Cauſe, as the Aſ- 
cent of Water in the Tube, mention'd in the 
foregoing Experiment. 

For we may obſerve, that the Edges of Water: 


are not only above the Superficies of the reſt of ,.. 
the Water ; but Sea-Salt as well as ſeveral others, 


chryſtallize at the Top of the Liquor they ſwim 
in, and near the ſides of the Glaſs, their Coa- 
gulation being promoted by the Coldnefſs of it ; 
which Salts, when once the ſides of the Glaſs is 
beſet with them, the Water may riſe tothe Top, 
for the ſame Reaſon that it does in the ſlender 
Pipe before mention'd, and Salts carri'd up to 
the Top of thoſe, and coagulating there, ſtill 
lay a further Bottom for their Aſcent ; andſo 
ſucceſſively, till they riſe to the Top of the Vi- 
ol: And that thereare Paſſages betwixt theſe ſa- 
line Parts, forthe Water to aſcend through, ap- 
pears ; ſince they may be broke off in Flakes, 
Gg 3 ſepa- 
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ſeparate from each other: And if it ſhould bs 
thought, that the Water in ſuch an Aſcent, 
would diſſolve the Salt; it may be anſwer'd, 
that the Water being ſo much*impregaated with 
Salt already, can imbibe no more; and conſe- 
ly, for that Reaſon, when it runs down 
outſides of the Veſſels, - coagulates by the 


way; being too thick and full of Salts to conti- 
nye long fluid, 
EXPERIMENT XXXKVIIL. 
Fn Att to meaſure the Gravity of Cylinders af 
the Athoſbbere, fo that it &. by me and 
expreſrd by common Weights. 


The Weight JR E1NG deſirous to know what was the 
of 


. Weight of an Armeſpherica! Cylinder of 


| ook | * Air, of adeterminate Diameter , I caus'd a Pipe 


pare ſize. 


to be made of Braſs, whoſe Diameter was aq 
Inch, and it's Length three ; one End of which 
being clos'd up witha Plate of Braſs, I counter- 
pois'dit ina nice pair of Scales ; and found, that 
it was able to contain about 137 Drachms 45 
Grains of Aercury ; which being multiply'd by 
Tens, a Cylinder of Mercury of 3Q Inches, and 
conſequently 'an Atmoſpherical Cylinder able 
to counterpoiſe it, muſt amount to 12 Ounces 
and about 6 Drachms. And by weighing Wa- 


. ter in this Tube, before the Mercury was put 


iato it, the Water weighing 10 Drachms 15 
Grains, the Proportign of Water to Mercury 
ſaxm'd as 13 #to 1. | 

But in eſtimating the Weight of a Cylindri- 
cal Pillar of Ajr, it may be ogy potulins th 
alvertiſe, that I made uſe of a Praſs Cylinder, 
becauſe the Cavities of a Glaſs Tube arc _ 
or 
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for ſuch an Experiment ; ſince it is a hard thing 
to-know, whetker the Bore of ſuch Tubes be e- 
gual t their Diameter. 

The Weight of a Cylinder of Mercury be- 
ing thus found, it will not be very difficult to 
know, the Weight of a Cylinder of a different 
Diameter, by the Aſſiſtance of the Dofrin of 
Proportions and the 14th Propoſition -of the 
12h Book of Exclids Elements. For fince 
accordiag to that, Cyliaders of equal Baſes, are 
to one another as to their Heights ; and ſince , 
by the fecond Propoſition of the ſame Element, 
ſuch Circles as the Baſes of Cylinders, are to one 
another as the Squares of their Diameters ; aud 
lince Mercurial Cylinders will bear the ſame 
Proportion in Weights as they do in Bulk; The 
Ryle will be, That as the Square of the Dlame- 


ter of the Standard Cylinder, is to the Square of 


the Diameter of the Cylinder propos'd, ſo will 
the Bulk of the former be to that of the latter ; 
and the Weight of that to the Weight of this ; 
ſo that the Square of one Inch being 1, and the 
Square of 2 being four, the Weight of the lat- 
ter will be four times the Weight of the for- 
mer, 


EXPERPMENT XXXIX. 


The Attrattive Virtue of a Load-Stone in the Ex- 
hauſted Receiver. 


» tv try how far the Account given of the 
Attraction of a Load-Stone, depended on 
what- forme Modera Philoſophers teach, viz. 
That the ;« of a Load-Stone away 
Air betwixt the Body attrated, that Air 
ps the Attration, by preſſing agaiaſt the 0 
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Scale with 6 Ornns of Troy Weight was fix'd, 
all the Load-Stone, ehdes the Steel 
e was able to — up (all which be- 
ing ata Button, which was on purpoſe 
of the inſide of the Cover of the Receiver) we 
obſery'd, that tho* the Receiver was exhauſted 
as much again as in common Ex eats; yet, 
the Load-Stoge faſtain'd it's Weight almoſt as 
firmly as before the Pump was ply'd; and 
the Reaſon why it was not altogether, was, the 
thinneſs of the Medixm: ; ſince the Weight ſuſ- 
pended muſt be heavier, when the Air which 
was nearer proportion'd to their Weight was 
exhauſted. 
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pow ſide of the Stone; We _ a vigorous 
-=Stone in our Receiver, having adapted a 
Cap of Steel to it, to the lower fide of which, a 
Scale with 6 Ounces' bf Troy 1525 gin fix'd, 
which being all the Load-Stone, beſides the Steel 
= the Scale « wp kee (all _— 

ata which was on purpoſe 
on the of the Cover of the Receiver) we 
obſery'd, that tho the Receiver was exhauſted 
as much again as in common Experiments ; yet, 
the Load-Stogefuſtain'd it's Weight almoſt as 
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